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(57) Abstract: The present invention 
relates to certain benzotriazole 
caiboxylic acid or ester derivatives 
of Formula (I), pharmaceutically 
acceptable salts and solvates thereof, 
which exhibit useful pharmaceutical 
properties, for example, as agonists 
for the GPCR referred to as hRUP38- 
Also provided by the present invention 
are pharmaceutical compositions 
containing compounds of the invention, 
and methods of using the compounds 
and compositions of the invention 
in the prophylaxis or treatment of 
metabolic-related disorders, including 
dyslipidenua, atherosclerosis, coronary 
heart disease, insulin resistance, type 
2 diabetes, Syndrome-X and the like. 
In addition, the present invention also 
provides for the use of the compounds 
of the invention in combination with 
other active agents such as those 
belonging to the class of -glucosidase 
inhibitors, aldose reductase inhibitors, 
biguanides, HMG-CoA reductase 
inhibitors, squaJene synthesis 
inhibitors, fibrates, LDL catabolism 
enhancers, angiotensin convening 
enzyme (ACE) inhibitors, insulin 
secretion enhancers and the hke. 
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BENZOTRIAZOLES AND METHODS OF PROPHYLAXIS OR TREATMENT OF 
METABOLIC-RELATED DISORDERS THEREOF 

5 FIELD OF THE INVENTION 

The present invention relates to certain benzolriazole caiboxylic add derivatives, and 
pharmaceutically accq)table salts thereof, which exhibit usefiil phamiaceutical properties, for 
exanqjle as agonists for the receptor referred herein as bR1}P38. The recq)tor bRlJPSS has been 
identified to be highly homologous to the receptor hBXJFlS. The ligand for liRTJP25 is nicotinic 
1 0 acid (i.e., niacin). Despite the extremely higji homology between these two receptors, a series of 
receptor specific agonists for the hRUPSS has been identified belonging to tiie general class of 
concipounds known as benzotriazole caiboxylic acids derivatives. 

BACKGROUND OF THE INVENTION 
15 Antilipolytic ageats •.; - 

Atherosclerosis and stroke are the numbers one and number three leading causes of 
death of both men arid women in the United States, Type 2 diabetes is a public health problem 
that is serious, widespread and increasing. Elevated levels of low density lipoprotein (LDL) 
cholesterol or low levels of high density lipoprotein (HDL) cholesterol are, independentiy, risk 

20 factors for atherosclerosis and associated cardiovascular pathologies. Li addition, high levels of 
plasma firee fatty acids are associated with insulin resistance and type 2 diabetes. One strategy 
for decreasing LDL-cholesterol, increasing HDL-cholesterol, and decreasing plasma free fatty 
acids is to inhibit lipolysis in adipose tissue. This approach involves regulation of hormone 
sensitive lipase, which is the rate-limiting enzyme in lipolysis. Lipolytic agents increase cellular 

25 levels of cAMP, which leads to activation of hormone sensitive lipase within adipocytes. Agents 
that lower intracellular cAMP levels, by contrast, would be antilipolytic. 

It is also worfli noting in passing that an increase in cellular levels of cAMP down- 
regulates the secretion of adiponectin Scorn adipocytes [Delporte, ML et aL Biochem J (2002) 
July; the disclosure of which is incorporated by refwence in its entirety]. Reduced levels of 

30 plasma adiponectm have been associated with metabohc-related disorders, incta 

atherosclerosis, coronary heart disease, insulin resistance and type 2 diabetes (Matsuda, M et al. J 
Biol Chem (2002) July and reviewed flierein; the disclosure of which is incorporated by 
reference in its entirety], 

Conq}ounds of the invention inhibit the production and release of free fetty acids from 

35 adipose tissue, lilrely via an inhibition of adenylyl cyclase, a decrease in intracellular cAMP 
levels, and a concomitant decrease in hormone sensitive lipase activity. Agonists that down- 
regulate hormone sensitive lipase activity leading to a decrease in plasma free &tty acid levels 
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are likely to have therapeutic value. The consequence of decreasing plasma free fatty acids is 
two-fold First, it will ultimately lower LDL-cholesterol and raise HDL-cholesterol levels, 
independent risk factors, thereby reducing the risk of mortality due to cardiovascular incidence 
subsequent to afherama formation. Second, it will provide an increase in insulin saisitivity in 
5 individuals with insulin resistance or type 2 diabetes. 

Agonists of antilipolytic GPCRs having limited tissue distribution beyond adipose may 
be especially valuable in view of the diminished opportunity for potentially undesirable side- 
effects. 

This application is related to US Provisional Patent Application, Serial No. 60/423,819 
10 that is incorporated herein by reforence in its entirety. 

SIJMMARY OF THE INVENTION 

One aspect of the presait invention encompasses ben2X)triazole carboxylic acid and ester 
derivatives as shown in Formula (S): 

R2 O 



15 00 

wherein: 

Ri is Ci-8 alkyl, cycloallQrl or haloalkyl, wherein the Ci.8 alkyl, C3.6 cycloalkyl 
and Ci^ haloalkyl groups are optionally substituted wifli 1 , 2, 3 or 4 substituents selected from 
the group consisting of Ci^ acyl, Ci^ acyloxy, alkenyl, Ci^ alkoxy, C^s alkyt Ci^ 

20 alkylcarboxamido, Cj^ alkynyl, Ci^ alkylsulfinyl, Ci^ alkylsulfonyl, Ci^ alkylthio, Ci^ 

aDqrlureyl, amino, Ci^ alkylamino, aryl, substituted aryl, Ci^ dialkylamino, carbo Ci^ alkoxy, 
carboxy, cyano, €3^ cycloalkyl, Ci^ dialkylcaiboxamido, halogen, Ci^ haloalkoxy, C1.6 
haloalkyl, Ci^ haloalkylsulfinyl, C1.6 haloalkylsulfonyl, Ci-6 haloalkyltbio, heteroaiyl, 
heterocyclyl, hydroxyl, nitro or thiol; 

25 R2, R3 and R4 are independently H, Ci^ acyl, C,^ acyloxy, C2.6 alkenyl, Ci^ alkoxy, 

alkyl, Ci^ alkylcarboxamido, C2-6 alkynyl, Ci^ alkylsulfinyl, Ci^ allylsulfonyl, alkylthio, C; 
5 alkylureyl, amino, Ci^ alkylamino, Ci^ dialkylamino, caibo Cj^ alkoxy, carboxy, cyano, C3-6 
cycloalkyl, Ci^ dialkylcarboxamido, halogen, Ci^ haloalkoxy, Ci^ haloalkyl, 
haloalkylsulfinyl, Ci^ haloalkylsulfonyl, C,^ haloalkylthio, hydroxyl, nitro or thiol; and 

30 R5isHorCi^alkyl;or 

a pharmaceutically acceptable salt, solvate or hydrate thereof. 
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Jn some rabodiments, when R5 is ethyl, and R2, R3 and R4 are H then Rj is not methyl 
or triphenyhnethyl. 

In some embodiments, whwi Rj is n-pentyl, and R2, R3 and R4 are H then Ri is not n- 

butyl 

In some embodiments, when R5 is methyl, and R2, R3 and R4 are H then Rj is not 
pyrroHdin-1-yhnefhyI, 3-tert-butyl-2-lrydroxy.5-methyl-ben2yl, me%l, or 
dimethylaminomethyl. 

In some embodiments, when R5 is methyl, R2 is carbometho>Qr (i.e. -CO2CH3), and R3 
and R4 are both H then Ri is not methyl 

hi some embodiments, when R2,R3,R4 and R5 are all H then Ri is not 2-ainino-2- 
caiboxy^fliyl, pyrrolidin-l-yhnethyl, isopropyl, methyl, bemyl, n-butyl, or carboxymethyl (i.e., 
-CH2CO2H). 

In some embodiments, when R2, R4, and R5 are all H and R3 is methoxy then Ri is not 

methyl 

One aspect of the present invention encompasses benzotriazole carboxyUc add and ester 
derivatives as shown in Formula (I) wherem: 

Ri is Cb^ cycloalkyl or Ci-6 haloalkyl, where the Cs^ cycloalkyl or C,^ haloalkyl group 
is optionally substituted with Ci^acyl, Ci_6 acyloxy, Cz^ alkenyl. Cue alkoxy, C1.6 aDq^l, 
alkylcarboxamido, alkynyl, Ci^ alkylsulfinyl, Ci^ alkylsulfonyl, d s alkylthio, 
alkylureyl, amino, Ci^ alkylamino, Ci^ dialkylamino, carbo Ci^ alkoxy, earboxy, cyano, 
cycloalkyl, Ci^ diallQ^lcarboxamido, halogen, haloalkoxy, Ci^ haloa%l, Ci^ 
haloalkylsulfinyl, Ci^ haloalkylsulfonyl, Cj^ haloalkylthio, hydroxyl, nitro or thiol; 

R2, R3 and R4 are independently H, Cj^acyl, C1.6 acyloxy, Cj^ alkenyl, Ci^ alkoxy, Ci^ 
alkyl, C1.6 alkylcarboxamido, C2.6 alkynyl, Ci^ alkylsulfinyl, Ci-e alkylsulfonyl, Ci^ alkylthio, Ci. 
6 all^lureyl, amino, Ci^ alkylamino, Ct_6 dialkylamino, carbo Ci_6 alkoxy, caiboxy, cyano, 63^ 
cycloalkyl, Cj^ dialkylcarboxamido, halogen, Cue haloalkoxy, Ci^ haloalkyl, Ci^ 
haloalkylsulfinyl, Ci-6 haloalkylsulfonyl, Ci^ haloalkylthio, hydroxyl, nitro or thiol; and 

R5 is H or Ci_6 allQrl; or 

a pharmaceutically acceptable sall^ solvate or hydrate thereof. 

Another aspect of the present invention encompasses compounds of the group consisting 
of l-Cyclopentyl-lH-beaizotriazoIe-5-caiboxyHc acid; l-(2'-ButyI)-lH-ben20triazole-5- 
carboxylicacid; l-(3'-Pentyl)-lH-benzotriazole-5-carboxylicacid; I^clohexyl-IH- 
benzotriazole-5-caiboxylic acid; l-Prq)yl-lH-benzotriazole-5-carboxyUc acid; 1-CycIopropyl- 
lH-benzotriazole-5-carboxylic acid; H3'-Isopropoxy-propyl>lH-benzotria2ole-5-carboxyhc 
acid; l<re(rahydro-furan-2'-yhnethyl)4H-benzotria2X)le-5K^ I-Cyclobutyl-IH- 
benzotriazole-5-carboxylicacid; H2-Metho3Q^-*thyl)4H-benzotriazole-5-carboxylicacid; 1- 
(3'Metho3^enzyl)-lH-benzotria2ole-5-caiboxyUc acid; l-(4'Mefhoxybenzyl)-lH- 
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benzo1riazole-5-carboxylic aci(^ l-[2X4''-Me1hoxy-phenyl)-ethylainino]4H-benzot^^ 
carboxylic acid; l.[2'<3''-Methoxy-phenyl)-^%laimno]4H-ben2»t^^ 1- 
(3\5'-Dmuorobenzyl)4H-beQZDtriazole-5-<^ add; l-(2-Ethylsulfanyl-c1iiyl>lH- 
benzotriazole-5-caiboxylicacid; l-t-Bufyl-lH-benzotriazole-5-carboxyUc a^ l-(3'-Hydroxy- 
5 propyl)-lH-benzotriazole-5-carboxylic acid; HI \3' J>imetJiyl-butyl)-lH-benzotriazole-5- 
carbdxyKc acid; l<3\3'-Dimethyl4>utyl)4H4)en2»triazole-^ acid; 1-Hq)tyl-1H- 

benzo1riazole-5-caiboxylic acid; l-(2'-Methoxy-l'-meihyl-«1hyl)-lH-benjro 
acid; l^l'-RydtoxyA'-hydj^xym^ I-Efhyl-IH- 
baizotriazole-5-<^oxylic acid; l-PentyHH-benzotriazole-5-caiboxylic acid; l-(2',2'- 
f 10 Diine%l-^iropyl)4H4)eazolriaz^^ acid; l-(2'-Eaioxy-cfhyl>lH-benzo1riazole-5- 

caiboxylicacid; l<r^'-Dimethyli)ropylHH-ben2otriazole-5-ca^ l-BeD2iiydryl- 
lH-benzotriazole-5-carboxylic acid; l-AUyl-lH-*en2»1riazole-5-carbo3Qrlic acid; 1-Butyl-lH- 
benzotriazole-S-caiboxyKc acid; l-(Cyclopropylme1hyl)-lH-benzotriazole-5-car^ acid; 1- 
(But-2-ynyl)-lH-beiizotriazole-5-caiboxylic acid; l-(4'-Me%l-pentyl)-lH-benzotriazole-5- 

15 carbo:?Qrlic acid; and l-(3'-Methyl-butyl)4H-benzotriazole-5-carboxyH^ acid; or a 
phannaceutically accq)table salt or a solvate thereof. 

Another aspect of the present invention encompasses certain pharmaceutical 
compositions comprising a compound of Formula (I) or subgenera thereof in combination with a 
phannaceutically acceptable carrier. 

20 Another aspect ofthe present invention encompasses pharmaceutical compositioiis, as 

described herein, fijrther comprising one or more agent selected from the groiq) consisting of a- 
glucosidase inhibitor, aldose reductase inhibitor, biguanide, HMG-CoA reductase inhibitor, 
squalene synthesis inhibitor, fibrate, LDL catabolism enhancer, angiotensin converting enzyme 
inhibitor, insulin secretion enhancer and Ihiazohdinedione. 
25 Another aspect ofthe present invention enconqjasses methods of modulating a RIIP38 

receptor comprising contacting the receptor wilii a Iherapeutically effective amount of a 
con^jound as described herdn. hi some enibodiments, the coinpound is an agonist ofthe 
receptor. 

Another aspect ofthe presrat invention encompasses methods of modulating a RUPSS 
30 iecq)tor in an individual comprising contacting flie receptor with a therapeutically effective 
amount of a conipound as described herein. In some embodiments, the modulation treats a 
metabolic-related disorder. 

Another aspect ofthe inresent invention eaconq)asses methods of modulating RUP38 
receptor function in a cell, tissue or individual con:q)rising contacting the cdl, tissue or individual 
35 with a therapwtically effective amount of a con5)ound as described herein. In some 

embodiments, the RDP38 receptor function is associated with a metabolic-related disorder. 
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Another aspect of the present invention encompasses methods of treatment of a 
metabolic-related disorder comprising administering to an individual in need of such treatment a 
therapeutically effective amount of a compound or a pharmaceutical composition as described 
herein. 

In some embodiments of the preseut invention, the metabolic-related disorder is selected 
from the gtoiQ) consisting of dyslipidemia, atherosclerosis, coronaiy heart disease, insulin 
resistance, obesity, impaired glucose tolerance, aflieromatous disease, hypertension, stroke, 
Syndrome X, heart disease and type 2 diabetes. In some embodiments, the metabolic-related 
disorder is selected from the group consisting of dyslipidemia, atheroscIax>sis, coronaiy heart 
disease, insulin resistance and type 2 diabetes. 

In some embodiments of the present inv^tion, the individual is a mammal. In some 
^nbodiments, the niaminal is a launan. 

Another aspect of the presrait invention encompasses methods of producing a 
pharmaceutical composition conq>rising admixing a confound as described herein and a 
pharmaceutically accq>table carri^. 

Another aspect of the present invention is a compound according to any of the 
embodiments desaibed herein or a pharmaceutical conQ)osition as described herein for use in a 
method of treatment of the human or animal body by lhasqyy. 

Another aspect of the present invention is a compound according to any of the 
embodiments described herein or a pharmaceutical composition as described herein for use in a 
method of treatment of a metabolic-related disorder of flie human or animal body by therapy. 

Another aspect of the present invention encompasses the use of compounds of Formula * 
(I) for the manufacture of a medicament for use in the treatment of a metabolic-related disorder. 

Another aspect of the present invention enconqjasses the use of compounds of Formula 
(I) for the manufacture of a medicament for use in the treatment of a metabolic-related disorder 
selected from the group consisting of dysKpidemia, atherosclerosis, coronary heart disease, 
insulin resistance, obesity, impaired glucose tolerance, atheromatous disease, hypertension, 
stroke. Syndrome X, heart disease and type 2 diabetes. 

Another aspect of the prcs^it invention encompasses the use of conq)ounds of Formula 
(J) for the manufacture of a medicament for use in the treatment of athttosclerosis. 

Hiese and ofh^ aspects of the invention disclosed horein will be set forth in greater 
detail as the patent disclosure proceeds. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figare 1. Figure 1 presents screening data via adenylyl cyclase assay for liRlIP38. 
Note that nicotinic acid does not activate inhibition of forskolin stimulated cAMP in hRUPSS- 
expressmg CHO cells whmas l-Isopropyl-Lff-benzotriazole-S-carbo^lic acid does. 1- 



1 
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Isopropyl-lii^benzotriazole-5-carboxylic acid has no effect on CHO cells e3q)ressing liRUP25. 
The EC50 for l-Isopropyl-l-H-benzotriazole-5-carboxylic acid is 166nM. 

Figure 2, Nicotinic acid and l-Isopropyl-lif-benzotriazole-5-caibaxylic acid were 



separately dose-dependently applied to isoprotCTenol stimulated (100 nM) primary human 
5 adipocytes. Figure 2 illustrates the ability of l-Isopropyl-lH-beiizotiiazole-S-carboxylic acid 
to inhibit isoprotCTenol stimulated %olysis in adipocyte primary cultures daived from human 
subcutaneous fet in a dose-dependant manner comparable to that of nicotinic acid. 



15 and Ci^ haloalkyl groups are optionally substituted with 1, 2, 3 or 4 substituents selected from 
the group consisting of acyl, acyloxy, C2-6 alkraiyl, Cm alko>qr, Ci^ alkyl, 
alkylcarboxamido, C2-6 alkynyl, Ci^ allgrlsulfinyl, Ci^ alkylsulfonyl, alkylthio, Ci^ 
alkyluieyl, amino, Ci^ alkylamino, aryl, substituted aryl, Ci^ dialkylamino, carbo Ci^ alkoxy, 
carboxy, cyano, Ca^ cycloalkyl, Ci^ dialkylcarboxamido, halogen, Ci^ haloalkoxy^ C1.6 

20 haloalkyl, Ci^ haloalkylsulfinyl, Ci^ haloalkylsulfonyl, haloallQrlihio, heteroaryl, 
heterocyclyl, hydroxyl, nitro or thiol; 

R2, R3 and R4 are independently H, Ci^ acyl, Ci-6 acyloxy, Cz^ alkenyl, Ci^ alkoxy, Ci^ 
alkyl, Ci^ alkylcarboxamido, C2.6 alkynyl, Ci^ alkylsulfinyl, Cj^ alkylsulfonyl, Ci^ alkylthio, Ci. 
6 alkylureyl, amino, Ci_6 allQ^lamino, Ci^ dialkylamino, carbo Ci^ alkoxy, carboxy, cyano, Cj^ 

25 cycloalkyl, Ci^ diall^lcarboxamido, halogen, C1.6 haloalkoxy, haloalkyl, Ci^ 

haloalkylsulfinyl, Ci^ haloalkylsulfonyl, Ci^ haloalkylthio, hydroxyl, nilro or thiol; and 



30 ortriphenylmethyl. 

Jn same embodiments, ^en R5 is n-pentyl, and R2, R3 and R4 are H then Ri is not n- 

butyl. 



10 



DETAILED DESCRIPTION 

One aspect of the present invention cncon:5)asses benzotria2iole carboxylic acid and ester 
dmvatives as shown in Formula (I) : 





' R5 is H or Ci^ alkyl; or 

a pharmaceutically acceptable salt, solvate or hydrate thereof 
In some embodiments, whenRs is ethyl, andR^, R3 andRi areHthenRi is not methyl 
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In some embodiments, whwi R5 is methyl, and R2, R3 and R4 are H (hen Ri is not 
pyrroKdin-l-ylmefhyl, 3-tert-butyl-2-hydroxy-5-methyl-ben2yl, methyl, or 
dimefliylaminomethjd. Hie group pyrrolidin-l-ylme%l can be represented by the following 
formula: 



In some enibodiments, when R5 is methyl, Ra is carbomethoxy (i.e. -CO2CH3), and R3 
and R4 are both H thai Ri is not methyl. 

In some embodiments, when R2, R3, R4 and R5 are all H then Ri is not 2.amino-2- 
carboxy-ethyl, pyrrolidin-l-ylmethyl, isopropyl, mefltyl, benzyl, n-butyl, or carboxymethyl (i.e., 
-CH2C02ir). The group 2-amino-2-caiboxy-ethyl can be rq»esented by the following formula: 

^— CH2-CH-CO2H 
NH2 

In some embodiments, when R2, R4, and R5 are all H and R3 is methoxy then R, is not 

methyl. 

One aspect of the present invention enconq)asses benzotriazolc carboxylic acid and ester 
derivatives as shown in Formula (I) wherein: 

Ri is Cb^ cycloalkyl or Ci^ haloalkyl, whae the €3^ cycloalkyl or Ci^ haloaDcyl group 
is optionally substituted with Ci^acyl, C,^ acyloxy, alkenyl, Ci^ alkoxy, C,^ alkyl, 
a%Icarboxamido, alkynyl, Ci^ a%lsulfinyl, Ci^ alkylsulfonyl, C,^ alkylthio, 
alkylureyl, amino, Ci^ alkylamino, Ci^ dialkylamino, carbo Cue alkoxy, carboxy, cyano, €3^ 
cycloalkyl, Ci^ dialkylcarboxamido, halogen, C,^ haloalkoxy, Ci^ haloalkyl, C,-^ 
haloalkylsulfinyl, Ci^ haloalkylsulfonyl, C^e haloalkyltirio, hydroxyl, nitro or thiol; 

R2, R3 and R4 are independently H, Cj^acyl, Ci^ acyloxy, C2-6 alkenyl, C,^ alkoxy, 
alkyl, Ci^ alkylcarboxamido, alkynyl, C,^ alkylsulfinyl, Ci^ alkylsulfonyl, Ci^ all^lthio, Q. 
6 alkylureyl, amino, Ci_6 alkylamino, Cj^ dialkylamino, carbo Cj^ alkoxy, carboxy, cyano, C3^ 
cycloalkyl, Ci^ dialkylcarboxamido, halogen, C,^ haloalkoxy, haloalkyl, C1.6 
haloalkylsulfinyl, Ci^ haloalkylsulfonyl, Ci^ haloalkylthio, hydroxyl, nitro or thiol; and 
RsisHorCi^alkyljor 

a pharmaceutically accq)table sal^ solvate or hydrate thereof. 

The present invention also encompasses diastereomers as well as optical isomers, e.g. 
mixtures of aiantiomers including racemic mixtures, as well as individual enantiomers and 
diastereomCTS, which arise as a consequence of structural asymmetry in certain compounds of the 
present invention, hi some embodiments, compounds of the present invention areR, Jn some 
embodiments, compounds of the present are 5. In some embodiments, confounds of the present 
invention are racemic mixtures. 
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It is appreciated that catain features of the invention, which are, for clarity, described in 
the context of separate embodiments, may also be provided in combinaticn in a single 
embodiment Conversely, various features of the invention which are, for brevity, described in 
the context of a singje embodiment, may also be provided separately or in any suitable 
S subcombination. 

In some embodiments, the inveation is a conqwund where R5 is Ci^ alkyl. 

In some embodiments, the invention is a compound where Rs is H and is represented by 
Formula (la) shown below: 



embodiments, R2, R3 and R4 are each indq)endently H or F. 

In some embodiments, the invention is a compound where Ri is Ci^ alkyl optionally 
substituted with siibstituents selected from flie group consisting of Cz-^ alfcenyl, Ci^ alkoxy, C^e 
alkynyl, Ci^ alkylsulfinyl, alkylsulfonyl, C1.6 alkylthio, aryl, substituted aiyl, Cy^ cycloalkyl, 

15 halogen, Ci^ haloalkoxy, haloallQrlsulfinyl, Ci^ haloalkylsulfonyl, haloalkylthio, 
heteroaiyl, heteocyclyl, and hydroxyl. 

In some embodiments, the invention is a conq)ound where Ri is a alkyl group. In 
some embodiments, Ri is selected from the groiq) consisting of 2-butyl, 3-pentyl, 1-propyl, t- 
butyl, 1-butyl, 4-Methyl-pen1yl, S-mefhyl-butyl, 1,3-dimelhyl-butyl, 3,3-dimethyl-butyl, 1- 

20 heptyl, ethyl, and 1-pentyl, and 1,2-dimethyl-propyl. 

In some embodiments, the invention is a conq)ound where Ri is a Ci^ alkyl group 
optionally substituted with a substituted aryl group. In some embodiments, Ri is selected from 
the group consisting of 3-methoxy-benzyl, 4-methoxy-benzyl, 4-methoxy-phenyl ethyl, 3- 
methoxy-phenyl ethyl, 3,5-difIuorobenzyl, and ben2hydiyl. 

25 In some embodiments, the invention is a compound where Ri is a alkyl groiq) 

optionally substituted with a Ci^ alkoxy group. In some embodiments, Ri is selected from the 
group consisting of 3-isopropoxypropyl, 2-methoxy-ethyl, 2-methoxy-l-methyl-e1hyl, and 2- 
ethoxy-ethyl. 



30 optionally substituted wifli a heterocyclyl group. In some embodiments, Ri is tetrahydro-furan-2- 
yhnetiiyl. 




10 



(la) , . 

In some embodiments, R2,R3 and R4 are each independenflyH or halogoi. In some. 



In some OTbodiments, the invention is a conqwund whore Ri is a Ci-s alkyl group 
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15 



20 



25 



30 



In some embodiments, the invention is a compound where Ri is a Cus alkyl group 
optionally substituted with a C,^ alkylthio group. In some embodiments, Ri is 2-ethylsulfanyl- 
efhyl. 

Jn sonae embodim^its, the invention is a compound where Ri is a Ci^ alkyl group 
optionally substituted wifli a hydroxyl group. In some embodiments, Ri is 3-hydroxy-propyl, 2- 
hydroxy-l-hydroxymethyl-efhyl, or 2-hydroxy-l-hydroxymethyl-ethyl. 

In some enibodiments, the invention is a conqiound where Ri is a Ci_8 alkyl groiq) 
optionally substituted wifli a alkenyl group. In some embodiments, Ri is allyl (i.e., 

In some embodiments, the invention is a compound where Ri is a Ci^ alkyl group 
optionally substituted with a Cj^ cycloalkyl group. In some embodiments, Ri is 
cyclopropylmethyl. 

In some ^nbodiments, the invention is a con:]^ound where Ri is a Ci^ all^l group 
optionally substituted with a Q-g alkynyl group. In some embodiments, Ri is but-2-ynyl. 

In some embodiments, the invention is a compound where Ri is cycloalkyl 
optionally substituted with Q.a alkoxy, C,.3 alkyl, C1.3 alkylureyl, amino, C1.3 alkylamino. Cm 
dialkylamino, carbo-Ci.j-alkoxy, carboxy, cyano, halogen, Ci_3 haloalfcoj^r, C1.3 haloalkyl, 
hydroxyl, nitro or thiol. Illustrated examples for when Ri is cycloalkyl include cyclopropyl, 
Formula (lb); cyclobulyl, Formula (Ic); cyclopentyl. Formula (Id); cyclohexyl, Formula (le) and 
the like. 

R2 O 



<3X 




(lb) 

In some embodiments, Ri is €3,5 cycloalkyl optionaUy substituted with C1.3 alkyl, halogen, C1.3 
haloalkyl or hydroxyl. In some embodiments, Ri is Cy^s cycloalkyl optionally substituted with 
C1.3 alkyl or halogen. In some embodiments, Ri is C3-4 cycloalkyl optionally substituted with 1 
to 4 fluorine atoms. In some enibodiments, Ri is a cyclopropyl or cyclobutyl group. 

In some enibodiments, the invention is a compound where Ri is haloalkyl optionally 
substituted with C,.3 alkoxy, C1.3 alkylureyl, amin6, C1.3 alkylamino. Cm dialkylamino, carbo-Ci. 
3-alkoxy, caibojgr, cyano, halogen, Ci j haloalkoxy, hydroxyl, nitro or thiol. In some 
embodiments, R| is C1.5 haloalkyl optionally substituted with amino, C1.3 alkoxy or l^droxyl. In 
some embodiments, Ri is CF3, CF3CH2, CF3CF2CH2, (CF^yJii, CF3CF2CF2CH2 or 
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(CF3)2CHCH2. In some embodiments, Ri is a 2;2,2-trifluoroethyl, Formula (If ); or 2,2,2- 
trifluoro-l-trifluoromethyl-ethyl gcoup. Formula (Ig). 




(If) (Ig) 

In some embodiments, the invention is a compound where R2, R3 and R4 are 
5 independently H, C1-3 alkoxy, C1.3 alkyl, amino, C1.3 alkylamino, Cm dialkylamino, halogen, C1.3 
haloalkoxy, C1.3 haloalkyl, hydroxyl, nitro or thiol. In some embodiments, R2, R3 and R4 are 
independently H, C1.3 alkyl, amino, halogen, C1.3 haloalkyl or hydroxyl. Jn some embodiments, 
R2, R3 and R4 arc independently H, methyl, elhyl, amino, fluorine, chlorine, trifluoromethyl, or 
hydroxyl. 

10 In some embodiments, the invention is a conq)ound where Ri is cyclopropyl or 

cyclobutyl; and R2, R3 and R4 are independently H, methyl, ethyl, amino, fluorine, chlorine, 
trifluoromethyl, or hydroxyl. In some embodiments, R2, R3 and R4 are independaitly H, mefliyl, 
fluorine, chlorine or trifluoromefliyl. 

hi some embodiments, the invention encompasses a compound wherein Ri is 

1 5 cyclopropyl and R5 is H and has the following chemical name. Substitutions are based on the 
numbering system as shown in Formula (Di): 





R2 


0 


3 














a 






|7 


'R3 




R4 






Oh) 





OH 



l-Cyclopropyl4fl-benzotriazole-5-carboxylic acid; l-Cyclopropyl-7-fluoro-lfl'-benzotriazole- 
5-caiboxylic acid; l<>yclopropyl-6-fluoro-lff-benzotria2»le-5-caiboxylicacid; 1-Cyclopropyl- 

20 4.fluoro-lff -benzotriazole-5-carboxyUc acid; l-Cyclopropyl-6,7-difluoro-lfl'-baizotriazole-5- 
carboxylic acid; l-CyclopropylA7-<Muoro-lir-benzo1iiazole-5'K^^ acid; 1- 
CyclopropylA6-^fluoro4Jy 4)enz»triazole-5-carboxyUc acid; l-Cyclopropyl-4,6,7-trifluoro-l//' 
-benzotriazole-5-caiboxyUc acid; l-Cyclopropyl-7-chlaro-lfl"-benzotria2»le-5-carboxylic acid; 
l-Cyclopix>pyl-6^;Uoro-1^4)enzotriazole-5-carboxyUc acid; or l-Cyclopropyl-4-chloro-li/- 

25 benzotriazole-5-carboxylic acid; or a pharmaceutically acceptable salt as described herein below 
or a solvate as described herein below. Altematively, a specific confound of the invention as 
described herein above and below wharein R5 = H the compound may altematively be an ester 
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where R5 is Ci^ alkyl. In one embodiment of fee present invention, R5 is Cm alkyl, in one 
embodiment R5 is C1.2 allg^l, in one embodiment R5 is alkyl, in one embodiment R5 is €3^ 
alkyl, and in one embodiment R5 is alkyl. 

Ih some embodiments, the invration encon5)asses a compoimd wherein Ri is cyclobutyl 
and R5 is H and has flie following chemical name. Substitutions are based on the numbering 
system as shown in Formula (D): 




l-Cyclobutyl-l/f-benzotriazole-5-carboxyUc acid; l-CycIobutyl-7-fluoro-l^- 
benzotria2X)le-5-caiboxylic acid; l-Cyclobulyl-6-fluoro-lif -benzotria2»le-5K5arboxyHc acid; 1- 
Cyclobutyl-4-fluoro-li?-benzotriazole-5-carboxylic acid; l-Cyclobiityl-6,7-difIuoro-l/ir- 
benzotriazole-5-carboxylic acid; l-Cyclobutyl-4,7-difluQro-l/f-benzotriazole-5-carboxyUc acid; 
l-Cyclobutyl-4,6Kiifluoro4if-benzotria2ole-5-carboxylic acid; l-Cyclobutyl-4,6,7-trifluoro-li7- 
benzotriazole-5-carboxylic acid; l-C^clobutyl--7-chloro-l//-ben20triazole-5-carboxylic acid; 1- 
Cyclobutyl-6-chloro-li7-ben2otriazole-5-carboxylic acid; or 1-Cyclobutyl^chloro-lJy- 
benzotriazole-S-carboxylic acid; or a pharmaceutically acceptable salt, solvate or ester thereof. 

In some embodiments, the invention encon^asses a compound wherein Ri is 2^,2- 
trifluoTO-eliiyl and R5 is H and has the following chemical name. Substitutions are based on the 
numbering system as shown in Formula (Ij): 




(Ij) 

l-(2,2>Trifluoro-ethyl)-l//-benzotria2ole-5-carboxyUc acid; l-(2,2,2-Trifluoro-ethyl)- 
7-fluoro-l^-benzotria2X)le-5-carboxyUc acid; l-(2,2,2-Trifluoro-ethyl)-6-fluoro-liir- 
benzotriazole-5-carboxylic acid; l-(2,2,2-Trifluoro-efeyl)-4-fluoro-li7-benzotriazole-5- 
carboxyUc acid; l-(2,2,2-Trifluoro-ethyl)-6,7-difluoro-l^-benzotriazole-5-carboxyIic acid; 1- 
(2,2,2-Trifluoro-e%l)-4,7-difluoro-l/f-benzotriazole-5-<;arboxylic acid; l-(2,2,2-Trifluoro- 
ethyl)-4,6-difluoro-l^f-benzotria2ole-5-carboxylic acid; l-(2,2,2-Trifluoro-ethyl)-4,6,7-trifluoro- 
Lff-bQizotriazole-5-carboxylic acid; l-(2,2,2-Tri£Iuoro-efeyl)-7-chIoro-li7-benzotriazole-5- 
carboxylic acid; H2,2,2-Trifluoro-ethyl)-6-chloro-li7-benzotriazole-5-carboxylic acid; or 1- 
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(2^>TrifliM>ro-etfayl)-4-chlcMO-li/-be^ acid; or a pharmaceuticaDy 

accqitable salt, solvate or ester thereof. 

M some embodin^ts, the mventiGa enconq>asses a cQnq)0und Mdierein Ri is 2^^- 
trifluoio-ethyl and Rs is Hand 1ms the foUowing chemical name. Substitutions are based on Ibe 
S numbedng system as shown in Fonnula (Ik): 



l-(2,2,2-Trifluoro-l-trifluoromethyl-ethyl)-li7-benzotriazole-5-carboxyU acid; 

1 -(2,2,2-Trifluoro«-l -trifluoromethyl-efhyl)-7-fluoro-lff-benzotriazole-5 -carboxylic acid; 

l-(2,2,2-Tri!fluoro-l-trifluoromethyl-ethyl)-6-fluoro-l>tf-benzot^ 

10 l-(2,2,2-Trifluoro-l-trifluommethyl-ethyl)4-fluoro-l/f-benzotri^^ acid; 

l-(2,2^-Trifluoro-l-trifluoromethyl-<s%l)-6 J-difluoro-lif-benzotriazok^^ acid; 1- 

(2,2,2-Tiifluoro-l-trifluoromethyl-ethylHj7-difluoro4ff4)enz^ acid; 1- 

(2^^-Trifluoro-l-trifluoromefhyl-^thyl)-4,6-difluoro-l/f-ben2»tru^ acid; 1- 

(2,2,2-TrifIuoro-.l-trifluoromethyl-ethyl)-4,6J-trifluoro-l^H)^^ acid; 1- 

15 (2^;2-Trifluoro-l-trifluoromethyl-e%l>7-cUoro-lir-benzx)tria2» aci<fe l-(2^;i' 

Trifluoro-l-trifluoromethyl-«1hyl)-6K5Moro-lif-benzotri^ add; or l-{2^,2' 

Trifhioro-l-trifluoroniefhyl-ethyl)-4-cMoro-l/^^^ aci<t or a 

pharmaceutically acceptable salt, solvate or ester thereof. 



20 according to any one of the con;>ound embodiments of Formula (I) in combination with a 
pharmaceutically acceptable carrier. 

One aspect of the present invention encompasses a pharmaceutical contq^osition 
comprising a compound of Formula Q): 




R2 O 



(Ik) 



One aspect of tiie present invention enconq>asses a phannaceutical composition 




R2 O 



(I) 



25 



whCTein: 



Ri is Ci^ alkyl, cycloalk/1 or haloalkyl, wherein each alkyl, C^^ 
cycloalkyl or Ci^ haloalkyl groiq) is optionally substituted with Ci^acyl, Ci^ acyloxy, 
alkenyl, Ci^ alkoxy, Ci^ alkyl, Cj^ aD<ylcaiboxamido, Ci^ alkynyl, 
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allo^lsulfinyl, Ci^ alkylsulfonyl, Ci.6 alkylthio, Ci^ allQ^lureyl, amino, Ci^ alkylamino, 
Ci^ dialkylamino, carbo Ci-e alkoxy, carboxy, cyano, Cs^ cycloalkyl, Ci.6 
dialkylcarboxamido, halogen, Ci^ haloalkoxy, Ci^ haloalkyl, Ci^ haloalkylsulfinyl, Ci.6 
haloallq^lsulfonyl, Ci^ haloalkylthio, hydroxy!, nitro or thiol; 

R2, R3 and R4 are independently H, Ci^ acyl, Ci^ acyloxy, alkenyl, Ci^ 
alkoxy, Ci^ alkyl, Ci^ alkylcarboxanrido, alkynyl, Ci^ alkylsulfinyl, Ci^ 
alkylsulfonyl, Ci^ alkylthio, Ci^ alkylureyl, amino, Ci^ alkylaraino, Ci^ dialkylamino, 
carbo Ci^ alkoxy, carboxy, cyano, Ca^ cycloalkyl, Ci^ dialkylcarboxamido, halogen, Ci. 
6 haloalkoxy, Ci^ haloalkyl, haloalkylsulfinyl, haloa%lsulfonyl, Cy^ 
haloaDcyltfaio, hydroxyl, nitro or thiol; and 

Rs is H or altyl; or 

a pharmaceutically acceptable salt, solvate or hydrate thereof in conabinatioQ 
Willi a pharmaceutically accq>table carrier. 

In some embodimmts, Hie pharmaceutical cQiiqx>sition is where Ri is C]^ alkyl 
optionally substituted with C1.3 alkoxy, C1.3 alkylurq^l, amino, Ci,3 alkylamino, Ci^ 
dialkylamino, carbo-Cio-alkoxy, carboxy, cyano, C3.5 cycloalkyl, halogai, Ci_3 haloalkojiy, 
hydroxyl, nitro or thiol. In some embodiments, Ri is alkyl optionally substituted with C1.3 
alkoxy, amino, C3-5 cycloalkyl or hydroxyl. In some embodiments, Ri is Ci^ alkyl further 
substituted with C5.5 cycloalkyl. In some einbodiments, Ri is cyclopropyhnethyl as shown by 
Formula (Im), dicyclopropybnethyl as shown by Formula (In), l-(l-cyclopropyl-ethyl) as shown 
by Formula (lo), l-(2-cyclopropyl-ethyl) as shown in Formula (Ip), cyclobutylmethyl as shown 
by Fomula (Iq), l-(l-cyclobutyl-etfayl) as diownby Formula (It) or l-(2-<;yclobutyl-ethyl) as 
shown by Formula (Is). 

R2 O R2 O 






(Im) 



(In) 



ao) 



R2 O 




R2 O 



Ro O 



ar) 



0R5 
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0 








< 






j' 


V 






R4 






(Is) 





0R5 



In some embodiments, the phannaceutical composition is where Ri is Ci^ alkyl. In 
some embodiments, Ri is CH3, CH3CH2. CH3CH2CH2, (CH3)2CH, CH3CH2CH2CH2, 
5 (CH3)2CHCH2, CH3CH2CH(CH3), iP^^h^. CH3CH2CH2CH2CH2, (CH3)2CHCH2CH2, 
(:3l3CH2CH(CH3)CH2, CH3CH2CH2CH(CH3), (CH3)3CCH2, CH3CH2C(CH3)2 or 
CH3CHCH3CHCH3. In some embodiments, Ri is CH3, CH3CH2, CH3CH2CH2, (CH3)2CH, 
OIsCHzCHiCHz, (CH3)2CHCH2, CH3aH^ 

In some embodiments, flie phannaceutical composition is where Ri is Ci^ haloalkyl 
10 optionally substituted with C1.3 alkoxy, C1.3 alkylureyl, amino, C1.3 aikylamino, 

dialkjdamino, carbo-Ci-j-alkoxy, carboxy, cyano, C1.3 haloalkoxy, hydroxyl, nitro or thiol. In 
some embodiments, Ri is Ci.s haloalkyl optionally substituted with amino, C].3 alkoxy or 
hydroxyl. In some enabodiments, Ri is CF3, CF3CH2, aF3CF2C3a2, (CF3)2CH, CF3CF2CF2CH2 or 
(CF3)2CHCH2. 

IS In some embodiments, the pharmaceutical conq)OsitiQn is vtoe R2, R3 and R4 are 

independently H, Cm alkoxy, Cm alltyl. Cm alkylthio, amino, cyano, C3.5 cycloall^l, halogen, 
Ci^ haloalkoxy, C1.3 haloalkyl, hydroxyl, nitro or thiol. In some embodiments, R2, Rs and R4 are 
indq)endently H, C1.2 alkoxy, C1.2 alkyl, C1.2 alkylthio, amino, cyano, C3.s cycloallg^l, halogen, 
C1.2 haloalkoxy, C].2 haloalkyl, hydroxyl, nitro or thiol. In some embodiments, R2, R3 and R4 are 

20 independently H, methoxy, methyl, metlQrlsulfide, amino, cyano, cyclopropyl, cyclobutyl, 

fluorine atom, chlorine atom, bromine atom, trifluoromethoxy, difluoromethoxy, fluoromethoxy, 
trifluoromethyl, difluoromethyl, hydroTQrl, or thiol. In some embodiments, R2, R3 and R4 are 
independently H, methoxy, methyl, methylsulfide, amino, cyano, fluorine atom, chlorine atom, 
trifluoromethoxy, difluoromethoxy, trifluoromethyl, difluoromethyl, or hydroxyl. 

25 hi some embodiments, the pharmaceutical coniposition is where Ri is cycloalkyl 

optionally substituted with C1.3 alkoxy, C1.3 alkyl, C1-3 alkylureyl, amino, C1-3 alkylamino. Cm 
dialkylamino, carbo-Ci.s-alkoxy, carboxy, cyano, halogen, C1.3 haloalkoxy, C1.3 haloalkyl, 
hydroxyl, nitro or thiol. In some embodiments, Ri is Cs^ cycloalkyl optionally substituted with 
C1.3 alkyl, halogen, C1.3 haloalkyl or hydroxyl. In some embodiments, Ri is C3.5 cycloalkyl 

30 optionally substituted with C1.3 alkyl or halogen. In some embodiments, Ri is Cs^ cycloalkyl 
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optionally substituted with 1 to 7 fluorine atoms. In some embodiments, Ri is a cyclopropyl or 
cyclobutyl groiq). 

In some embodiments, the pharmaceutical conposition is where Ri is Ci^ alkyl; and R2, 
R3 and R4 are independently H, C1-3 alkoxy, C1.3 all^l, C1.3 alkylureyl, amino, Ci.3 alkylamino, 
5 CMdiaDqdamino, caibo-Ci-3-alkoxy, carboxy, cyano, halogen, C1.3 haloalkoxy, C1.3 haloalkyl, 
hydroxy], nitro or IhioL In some embodiments, Ri is Cm alkyl; and R2, R3 and R4 are 
independently H, C1.3 alkyl, amino, halogen, C1.3 haloalkyl or hydro3c/l. In some embodiments, 
R2, R3 and R4 are independently H, methyl, ethyl, amino, fluorine, chlorine, trifluonomethyl, or 
hydroxyl. In some embodiments, Ra, R3 and R4 are independenfly H, methyl, amino, fluorine, 

10 trifluoromethyl or hydroxyl. 

In some embodiments, the pharmaceutical composition is where Ri is €3^ cycloalkyl; 
and R2, R3 and R4 are independently H, C1.3 alkoxy, C1.3 alkyl, alkylureyl, amino, .Ci_3 
alkyiamino, Q^dialkylamiDO, carbo-Ci-3-alkD3Qr, carboxy, cyano, halogen, C1.3 haloalkoxy, C1.3 
haloalkyl, hydroxyl, nitro or thiol In some embodiments, Ri is Cs^ cycloalkyl; and R2, R3 and 

15 R4 are indq)endently H, C1.3 alkyl, amino, halogen, C1.3 haloalkyl or hydroxyl. la some 
embodiments, R2, R3 and R4 are independently H, methyl, eJhyl, amino, fluorine, chlorine, 
trifluoromethyl, or hydroxyl. In some embodiments, R2, R3 and R4 are independenfly H, methyl, 
amino, fluorine, trifluoromethyl or hydroxyl. 

In some embodiments, the pharmaceutical composition is where Ri is Ci-6 haloalkyl; and 

20 R2J R3 and R4 are independenfly H, C1.3 alkoxy, C1.3 allgrl, Ci,3 alkylureyl, amino, C1.3 

alkyiamino, CMdialkylamino, carbo-Ci_3-alkoxy, carboxy, cyano, halogen, C1.3 haloalkoxy, Ci_3 
haloalkyl, hydroxyl, nitro or thiol. In some embodiments, Ri is C1.3 haloalkyl; and R2, R3 and R4 
are independenfly H, C1.3 alkyl, amino, halogen, C1.3 haloalkyl or hydroxyl. hi some 
embodiments, R2, R3 and R4 are independenfly H, methyl, ethyl, amino, fluorine, chlorine, 

25 , trifluoromefliyl, or hydroxyl. In some embodiments, R2, R3 and R4 are independenfly H, methyl, 
amino, fluorine, trifluoromethyl or hydroxyl. 

Iti one aspect of the present invention, the pharmaceutical composition further 
conq)rismg one or more agents selected from the group consisting of a-glucosidase inhibitor, 
aldose reductase inhibitor, biguanide, HMG-Co A reductase inhibitor, squalene synthesis 

30 inhibitor, fibrate, LDL cataboUsm enhancer, angiotensin converting enzyme inhibitor, insulin 
secretion enhancer and thiazoUdinedione. 

In some embodiments of flie inv^tion the pharmaceutical composition furftio: 
conqnises a a-glucosidase inhibitor. In some embodiments, the a-glucosidase inhibitor is 
acarbose, voglibose or miglitoL In some embodiments, the a-glucosidase inhibitor is voglibose. 
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In some embodiments of the invention Ibe pharmaceutical composition ftuflier 
conpises an aldose reductase inhibitor. In some embodiments, the aldose reductase inhibitor is 
tolurestat; epaliestat; imirestat; Tsenatestal; zopolrestat; or sorbinil. 

hi some embodiments of the invention fee pharmaceutical con5)osition further 
5 conqjrisesabiguanide. In some embodiments, the Wguairide is phenfcimin, metformin or 
buformin. Li some embodiments, the higuanide is metformin. 

hi some embodunents of the invention the pharmaceutical conqjosition further 
conqirises a HMG-CoA reductase inhibitor, hi some embodiments, fee HMG-CoA reductase 
inhibitor is rosuvastatin, pravastatin, smrvastatin, lovastatin, atorvastatin, fluvastatin or 
10 cerivastatin. 

hi some embodiments of the invention fee pharmaceutical coniposition further 
conpises a fibrate. In some embodiments, the fibrate is bezafibrate, beclobrate, binifihrate, 
ciplofibrate, chnofibmte, clofibrafce, clofibric acid, etofihrate, fenofibrate, gemfibrozil, 
nicofibrate, phifibrate, ronifibrate, simfibrate, or feeofibrate. 

15 In some embodiments of the invention fee pharmaceutical composition furfeer 

comprises an angiotensin converting en2yme inhibitor. In some embodiments, fee angiotensin 
converting enzyme inhibitor is captopril, enalapril, alac^ril, delapril; ramipril, lisinopril, 
imidapril, benazepril, ceronapril, cilazapril, enalaprilat, fosinopril, moveltopril, perindopril, 
quinapril, spirapril, temocapril or trandolapril. 

20 In some embodiments of fee invention fee pharmaceutical composition fiirfeer 

comprises an insulin secretion enhancer, hi some embodiments, fee insulin secretion enhancer is 
tolbutamide; chlorpropamide; tolazamide; acetohexanaide; glycopyramide; glibenclamide; 
gUclazide; l-butyl-3-metanilylurea; carbutanride; ^ibonuride; glipizide; ghquidone; glisoxq)id; 
glybuthiazole; ghlDuzole; glyhexamide; glymidine; glypinamide; phenbutanride; tolcyclamide, 

25 glimepiride, nategUnide, or mitiglinide. 

hi some embodiments of fee invention fee pharmaceutical composition furfeer 
conqmses a fhiazoUdinedione. In some embodunents, the thiazolidinedione is rosigjitazone or 
piogjitazone. In some embodiments, fee fhiazoUdinedione is rosigjitazone. 

One aspect of fee present invention encon5)asses a mefeod of prophylaxis of a metabohc 

3 0 disorder comprising administaing to a patient m need of such administration a propl^^lactically 
effective amount of a compound or a pharmaceutical composition according to any of fee 
embodiments disclosed herein, hi some embodiments, fee metabolic disorder is dyslipidenria, 
afeeiosclecosis, coronary heart disease, hisulin resistance, obesity, impaired gjucose tolerance, 
afeeromatous disease, hypertension, stroke, Syndrome X, heart disease and type 2 diabetes, hi 

35 some embodiments, fee metaboUc disorda: is dysUpidemia, afeerosclerosis, coronary heart 
disease, insulin resistance and type 2 diabetes . 
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Iq some embodiments, compounds of fte inv^tion have at least about 2 times greater 
selectivity for hRUP38 compared to hRUP25 (i.e., EC50 hRUP25 -s- EC50 hRUP38 = about 2). In 
some embodiments, confounds of the invention have at least about 4 times greato- selectivity for 
hKUP38 con5)ared to hRUP25. Jn some embodiments, compounds of the invention have about 
.6 times greater selectivity for hRUP38 compared to hRUP25. 

One aspect of the present invention encompasses a method of treatment of a metabolic 
disorder comprising administiating to a patient in need of such administration a therapeutically 
effective amount of a compound or a pharmaceutical con5)osition according to any of flie 
embodiments disclosed herein. In some embodiments, .the metabolic disorder is dyslq)idemia, 
atherosclerosis, coionaiy heart disease, insuhn resistance, obesity, impaired glucose tolerance, 
atheromatous disease, hypertaisidn, stroke. Syndrome X, heart disease and type 2 diabetes. In 
some embodimente, the metabolic disorder is dyslipidemia, aflierosclerosis, coronary heart 
disease, insulin resistance and type 2 diabetes. 

One aspect of the present invaition encon?)asses the use of a con?)ound for production 
of a medicament for use in prophylaxis or treatment of a metabolic disorder wherein the 
con:5)ound is of Foraiula (£): 



R2 




R4 
(I) 

wherein: 

Ri is H, Ci^ alkyl, cycloalkyl or haloallgrl, wha:e the Ci^ alkyl, cycloalkyl 
or Ci^ haloalkyl groi?) is optionally substituted with Q^acyl, acyloxy, Qz^ alkenyl, 
alkoxy, Ci^ aTkyl, Ci^ alkylcarboxamido, €2^ alkynyl, C,^ alkylsulfinyl, C,^ alkylsulfonyl, Ci^ 
alkylthio, C,^ all^lureyl, amino, C,^ alkylamino, Ci^ dialkylamino, carbo Ci^alko3Qr, carboxy, 
cyano, Cg^ cycloalkyl, Ci^ dialkylcarboxamido, halogra, Ci^ haloalkoxy, Ci^ haloalkyl, 
haloalkylsulfinyl, Ci^ haloalkylsulfonyl, Ci^ haloalkylthio, hydroxyl, nilro or thiol; 

R2, R3 and R4 are independently H, C^gacyl, C,^ acyloxy, C2-6 alkenyl, C,^ altoxy, 
alkyl, C,^ alkylcarboxamido, alkynyl, C1.6 alkylsulfinyl, C,^ alkylsulfonyl, Q-g alkylthio, d. 
6 alkylureyl, amino, Cue alkylamino, dialkylamino, carbo Ci^ alkoxy, carboxy, cyano, C^6 
cycloalkyl, Ci^ dialkylcarboxamido, halogen, Ci^ haloalkoxy^ haloalkyl, C1.6 
haloalkylsulfinyl, C,^ haloalkylsulfonyl, Ci^ haloalkylthio, hydroxyl, nitro or thiol; and 
R5 is H or Ci^ alkyl; or 

a phannaiceutically acceptable salt, solvate or hydrate thereof 
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Some embodimeats of the present invaition encoiiq)ass the use of a compound of the 
invention for the production of a medicament wherein Ri is Ci-e alkyl optionally substituted with 
C1.3 alkoxy, alkylureyl, amino, alkylamino, Cw dialkyiamino, carbo^i-3-aIkoxy, 
carboxy, cyano, C3.5 cycloaDcyl, halogen, haloalkoxy, hydroxyl, nitre or thiol. In some 

5 embodimoQts, Ri is Ci^ alkyi optionally substituted with C1.3 alkoxy, amino, C3.5 cycloalkyl or 
hydroxyl. In some eiribodiments, Ri is Ci^ alkyl further substituted with C3.5 cycloalkyl. In 
sonK embodimaits, Ri is cyclopropylmethyl [Formula (Im)], dicyclopropyhnethyl [Formula 
(In)], Hl-cyclqpropyl-efhyl) [Fomiula(Io)], l<2-cyclopropyl-eihyl) [Formula (Ip)], 
cyclobutyhnethyl [Formula (Iq)], l-(l-cyclobutyl-efliyl) [Formula (b)] or l-(2-cyclobutyl-ethyl) 

10 [Formula (Is]. 

Some embodiments of the present invention encon?)ass the use of a compound disclosed 
^ herein whsacG Ri is Ci-6 ^Skyl, In some embodiments, Ri is CH3, CH3CH2, CH3CH2CH2, 

(CH3)2CH, CH3CH2CH2CH2, (CH3)2CHCH2, CHjCHaCHCCHa), (^3)30, CH3CH2CH2CH2CH2, 
(CH3)2CHCH2CH2, CH3CH2ai(CT3)CH2,CH3CH2ai2(ai(CH3), (CH3)3CCH2, . 
15 CH3CH2C(CH3)2 or CH3CHCH3CHCH3. In some embodiments, Rj is CH3, CH3CH2, 

CH3CH2CH2, (CH3)2CH, CH3CH2CH2CH2, (CH3)2CHCH2, CHaCHzCHCCHs), or (013)30. 

Some embodiments of the present invention encompass the use of a compound disclosed 
herein where Ri is Ci^ haloalkyl optionally substituted with C1.3 alkoxy, C1.3 alkylureyl, amino, 
C1.3 alkylamino, Cm dialkyiamino, carbo-Ci-3-alkoxy, carboxy, cyano, C1.3 haloalkoxy, 
20 hydroxyl, nitro or thiol. In some anbodiments, Ri is C1.5 haloalkyl optionally substituted with 
amino, C1.3 alkoxy or hydroxyl In some embodiments, Ri is CF3, CF3CH2, CF3CF2CH2, 
(CF3)2CH, CF3CF2CF2CH2 or (CF3)2CHCH2. 

Some embodiments of the present invention encon:q)ass the use of a compound disclosed 
herein where R2, R3 and R4 are independenfly H, alkoxy. Cm alkyl, Cm alkylthio, amino, 
25 cyano, C3.5 cycloalkyl, halogen, Ci_3 haloalkoxy, C1.3 haloalkyl, hydroxyl, nitro or thiol. In some 
embodiments, R2, R3 and R4 ate independ^fly H, Ci_2 alkoxy, C1.2 alkyl, C1.2 alkylthio, amino, 
cyano, C3.5 cycloalkyl, halogen, C1.2 haloalkoxy, C1.2 haloalkyl, hydroxyl, nitro or thiol. In some 
embodiments, R2, R3 and R4 are independenfly H, methoxy, methyl, mefliylsulfide, amino, 
cyano, cyclopropyl, cyclobutyl, fluorine atom, chlorine atom, bromine atom, trifluoromefhoxy, 
30 difluoromethoxy, fluoromefhoxy, trifluoromethyl, difluoromethyl, hydroxyl, or thiol. In some 
embodiments, R2, R3 and R4 are independenfly H, methoxy, methyl, methylsulfide, amino, 
cyano, fluorine atom, chlorine atom, trifluoromefhoxy, difluorome1ha>qr, trifluoron^yl, 
difluoromethyl, or hydroxyl. 

Some embodiments of the present invention encompass the use of a compound disclosed 
35 hCTdn where Ri is Cs^ cycloalkyl optionally substituted with Cx.3 alkoxy, C1-3 alkyl, C1.3 
. alkylureyl, amino, C1.3 alkylamino, Cm dialkyiamino, carbo-Ci.s-alkoxy, carboxy, cyano, 
halogen, C1.3 haloalkoxy, C1.3 haloalkyl, hydroxyl, nitro or fluol. In some embodiments, Rj is C3. 
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5 cycloalkyl optionally substituted with C1.3 alkyl, halogen, Ci_3 haloalkyl or hydroxyl. In some 
embodiments, Ri is C3-S cycloalkyl optionally substituted with C1.3 alkyl or halogen. In some 
embodiments, Ri is C34 cycloalkyl optionally substituted with 1 to 7 fluorine atoms. In some 
embodiments, Rj is a cyclopropyl or cyclobutyl group. 
5 Some embodiments of the present invention encompass the use of a compound disclosed 

herein where Ri is Ci^ allq^l; and R2, R3 and R4 are independrafly H, C1.3 alkoxy, C1.3 alkyl, C1-3 
alkylureyli amino, C1.3 alkylamino, Cwdialkylamino, carbo-Cw-alkoxy, carboxy, cyano, 
halogen, C1.3 haloalkoxy, C1.3 haloalkyl, hydroxyl, nitro or thiol, hi some embodiments, Ri is Cj. 
4 alkyl; and R2, R3 and R4 are independaitly H, C1-3 allqrl, amino, halogen, C1.3 haloaltyl or 

10 hydroxyl. In some embodiments, R2, R3 and R4 are independently H, methyl, efliyl, amino, 
fluorine, chlorine, trifluoromethyl, or hydroxyl. In some embodiments, R2, R3 and R4 are 
independently H, methyl, amino, fluorine, trifluoromethyl or hydroj^l. 

Some embodiments of the present invention enconq)ass the use of a conq}ound disclosed 
herein where R, is €3^ cycloallQ^l; and R2, R3 and R4 are independently H, C1.3 alkoxyr, alkyl, 

1 5 C1.3 alkylureyl, amino, Ci_3 allsylamino, Cm dialkylamino, carbo-Ci.3-alkoxy, carboxy, cyano, 
• halogen, C1.3 haloalkoxy, C1.3 haloalkyl, hydroxyl, nitro or thiol. In some embodimaits, Ri is C3. 
4 cycloalkyl; and R2, R3 and R4 are independently H, C1.3 allq^l, amino, halogai, C1.3 haloalkyl or 
hydroxyl. In some embodiments, R2, R3 and R4 are independently H, methyl, ethyl, amino, 
fluorine, chlorine, trifluoromethyl, or hydroxyl. In some embodiments, R2, R3 and R4 are 

20 independently H, methyl, amino, fluorine, trifluoromethyl or hydrojgrl. 

Some embodiments of the present invention encompass the use of a compound disclosed 
herein where Rj is Ci^ haloalkyl; and R2, R3 and R4 are independently H, C1.3 alkoxy, C1.3 alkyl, 
C1.3 alkylureyl, amino, C1.3 alkylamino. Cm dialkylamino, carbo-Ci.3-alkoxy, carboxy, cyano, 
halogen, C1.3 haloalkoxy, C1.3 haloalkyl, hydroxyl, nitro or thiol. In some embodiments, Ri is Ci. 

25 3 haloalkyl; and R2, R3 and R4 are independently H, C1.3 alkyl, amino, halogen, C1.3 haloallQrl or 
hydroxyl. In some embodiments, R2, R3 and R4 are independently H, methyl, ethyl, amino, 
fluorine, chlorine, trifluoromethyl, or hydroxyl. In some embodiments, R2, R3 and R4 are 
independently H, methyl, amino, fluorine, trifluoromethyl or hydroxyl. 

. One aspect of the invention encompasses the use according to embodiments disclosed 

30 herein fiirtfaer cornprising one or more agents selected &om the group consisting of a a- 
gjucosidase inMbitor, aldose reductase inhibitor, biguanide, HMG-CoA reductase inhibitor, 

^ squalene synthesis inhibitor, fibrate, LDL catabolism enhancer, angiotensin converting enzyme 
inhibitor, insulin secretion enhancer and thiazolidinedione. 

Some embodiments of the present invention enconq^ass the use of a con:q)ound of the 

35 invention for the production of a medicament further comprising a a-glucosidase inhibitor. In 
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some eEnbodiments, the a-glucosidase inhibitor is acarbose, voglibose or miglitol. Jn some 
embodiments, the a-glucosidase itMntor is voglibose. 

Some embodimeats of the present invention encon^ass the use of a compound of the 
invention for the production of a medicament furth^ conpising an aldose reductase inhibitor. 
S hi some embodiments/the aldose reductase inhibitor is tolurestat; epakestat; imirestat; 
zenarestal; zopohestat; or sorbiniL 

Some embodiments of the present invention encon^ass the use of a compound of the 
inveation for the production of a medicament further comprising a biguanide. hi some 
embodiments, Ifae biguanide is phenformin, metformin or buformin. hi some embodiments, the 

1 0 biguanide is metformin. 

Some embodiments of the present invention encompass the use of a confound of the 
invention for the production of a medicament further comprising a HMG-CoA reductase 
inhibitor, hi some embodiments, the HMG<:!oA reductase inhibitor is rosuvastat^ 
sunvastatin, lovastatin, atorvastatin, fluvastatin or cerivastatin. 

15 Some embodimeats of the present invention encompass the use of a con^wxmd of the 

invention for the production of a medicament further conqjrising a fihrate. hi some 
embodiments, the fibrate is bezafibrate, beclobrate, binifibrate, ciplojBbrate, clinofibrate, 
clofibrate, clofibric acid, etofibrate, faiofibrate, gemfibrozi], nicofibrate, pirifibrate, ronifibrate, 
simfihrate, or theofibrate. 

20 Some embodiments of the present invention encompass the use of a compound of the 

invention for the production of a medicament further comprising an angiotensin converting 
enzyme inhibitor, hi some embodiments, the angiotensin converting enzyme inhibitor is 
captopril, enalapril, alacepril, delaprU; ramipril, lisinopril, imidapril, benazepril, ceronapril, 
cilazapril, enalaprilat, fosinopril, moveltopril, perindopril, quinapril, spirapril, temocapril or 

25 trandolapril. 

Some embodiments of the present invention encompass the use of a confound of tiie 
invention for tiie production of a medicament fiirther comprising an insulin secretion enhancer, 
hi some enibodimfints, the insulin secretion enhancer is tolbutamide; chlorpropamide; 
tolazamide; acetohexamide; glycopyramide; glibenclamide; gUclazide; l-bulyl-3-metanilylurea; 
30 carbutamide; ghT)onuride; glipizide; gjiquidone; glisoxepid; glybuflriazole; gjibuzole; 

glyhexamide; gjymidine; gjypinamide; pheributamide; tolcyclamide, gUmepiride, nateglinide, or 
mitigiinide. 

Some embodiments of the presoit mvention encompass the use of a compound of the 
invention for the production of a medicament further comprising a thiazohdinedione. hi some 
35 embodiments, the thiazohdinedione is losigtitazone or pioglitazone. hi some embodiments, the 
thiazohdinedione is rosiglitazone. 



wo 2004/041274 PCT/US2003/035427 

21 

Some embodiments of the present invention encompass the use of a compound of the 
invention for the production of a medicament wherein the metabolic disorder is dyslipidemia, 
atharosclerosis, coronary heart disease, insulin resistance, obesity, impaired glucose tolerance, 
afheromatous disease, hypertension, stroke, Syndrome X, heart disease and type 2 diabetes. In 
some embodiments, the metabolic disOTder is dyslipidemia, atherosclerosis, coitmaiy heart 
disease, insulin resistance and type 2 diabetes. 

One aspect of the present invention enconqwsses a process for preparing a composition 
comprising admixing a con5)ound and a pharmaceutically acceptable carrier \ndiierein the 
compound is of Fomiula (J): 




wherein: 

Ri is H, Ci^ sSkyl, cycloalkyi or Ci^ haloalkyl, where the C,^ alkyl, C^^ cycloal3(yl 
or haloalkyl group is optionally substituted with Ci-sacyl, Ci^ acyloxy, alkenyl, Ci^ 
alkoxy, Ci^ alkyl, alkylcarboxamido, Cj^ alkynyl, alkylsulfinyl, Ci-e alkylsulfonyl, Cj^ 
alkylfhio, Cj^ alkylureyl, amino, Ci^ alkylamino, Ci-edialkylamino, caibo Ci^ alkoxy, caiboxy, 
cyano, Ca^ cycloallQrl, Ci^ diaftylcarboxamido, halogen, Ci-ehaloalkoxy, Ci^ haloalkyl, 
haloalkylsulfinyl, Ci^ haloalkylsulfonyl, Ci^ haloalkylthio, hydroxyl, nitro or thiol; 

R2, R3 and R4 are independently H, Ci_6acyl, Ci^ acyloxy, C2-6 alkenyl, Ci^ alkoxy, 
alkyl, Ci^ alkylcarboxamido, allQ^nyl, Ci^ allQrlsulfinyl, Ci^ alkylsulfonyl, alkylfliio, Q. 
6 allQ^lureyl, amino, Ci^ allsylamino, dialkylamino, carbo alkoxy, carboxy, cyano, Ca^ 
cycloalkyi dialkylcarboxamido, halogen, Ci^ haloalkoxy, Ci^ haloalkyl, 
haloalkylsulfinyl, d-e haloalkylsulfonyl, Ci^ haloalkylthio, hydroxyl, nitro or thiol; and 

Rs is H or d-€ alkyl; or 

a pharmaceutically acceptable salt, solvate or hydrate thaeof. 
These and other aspects of the invention disclosed herein will be set forth in greater 
detail as the patent disclosure proceeds. 

Definitions 

The scientific literature has adopted a number of terms, for consistency and clarity, the 
following definitions will be used throughout this patent document 

AGONISTS shall mean materials (e.g., ligands, candidate compounds) that activate an 
intracellular response when they bind to the receptor. In some embodiments, AGONISTS are 
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those materials not previously known to activate liie intracellular response when they bind to the 
receptor (eg. to enhance CtIPtS binding to mranbranes or to lower intracellular cAMP level). In 
some embodiments, AGONISTS are those materials not previously known to inhibit lipolysis 
when they bind to the recq>tor. 
S AMMO ACID ABBRE\aATIONS used herein are set out in TABLE 1: 



TABLEl 


ALANINE 


ALA 


A 


ARGININE 


ARG 


R 


ASPARAGINE 


ASN 


N 


ASPARTICACID 


ASP 


D 


CYSTEINE 


CYS 


C 


GLUTAMIC ACID 


GLU 


E 


GLUTAMINE 


GLN 


Q 


GLYCINE 


GLY 


G 


HISTIDINE 


HIS 


H 


ISOLEUCINE 


ILE 


I 


mJCINE 


LEU 


L 


LYSINE 


LYS 


K 


METHIONINE 


MET 


M 


PHENYLALANINE 


PHE 


F 


PROLINE 


PRO 


P 


SERINE 


SER 


S 


THREONINE 


THR 


T 


TRYPTOPHAN 


TRP 


W 


TYROSINE 


TYR. 


Y 


VALINE 


VAL 


V 



ANTAGONISTS shall mean materials (eg., ligands, candidate compounds) ftiat 
conq)etitively bind to flie reoq)tor at the same site as the agonists but which do not activate an 
intracellular response, and can thereby inhibit the intracellular responses elicited by agonists. 
10 ANTAGONISTS do not diminish the baseline intracellular response in the absence of an agonist 
In some embodiments, ANTAGONISTS are those materials not previously known to conq}ete 
with an agonist to inhibit flie cellular response when they bind to the receptor, e.g. wherein the 
cellular response is GTP7S binding to membranes or to the lowering of intracellular cAMP level. 
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ATBDEKOSCLEROSIS is intended herein to enconq)ass disorders of large and 
xnedium-sized arteries that result in the progressive accumulation within the intima of smooth 
muscle cells and lipids^ 

CHEMICAL GROUP, MOIETY or RESIDUE shall have the following meaning in 
5 the specification and Formulae described herein: 

Hie terai "C^ acyl" denotes a Ci^ alltyl radical attached to a carbonyl group 
wh^ein the definition of ?Skyl has the same definition as described hercin; some 
exanq)les include acetyl, propionyl, butanoyl, w-butanoyl, pentanoyl, hexanoyl, 
heptanoyl, and the like. 

10 The term "Ci^ acyloxy" denotes an acyl radical attached to an oxygen atom 

wherein ac^l has the same definition has described herein; some examples include 
acetyloxy, propionyloxy, butanoylo?^, iso-butanoyloxy and the like. 

The tesm "C24 alkenyl" denotes a radical containing 2 to 6 carbons, some 
embodiments are 2 to 4 carbons, some embodiments are 2 to 3 carbons, and some 

15 embodiments have 2 carbons. Both £ and Z isomers are embraced by the term 

"alkenyl" Furthermore, the term "alkenyl" includes di- and tri-alkenyls. Accordingly, 
if more than one double bond is present then the bonds may be all £ or Z or a mixtures 
ofE and Z. Examples of an alkenyl include vinyl, allyl, 2-buteayl, 3-butenyl, 2- 
pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexanyl, 2- 

20 heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-heptenyl, 2,4-hexadienyl and the Uke. 

The term "Ci^ alkoxy" as used herein denotes a radical alkyl, as deJBned herein, 
attached direcfly to an oxygen such as methoxy, ethoxy, n-propoxy, iso-propoxy, n- 
butoxy, t-butoxy, iso-butoxy, sec-butoxy and the like. 

The tenn "alkyl" denotes a radical containing 1 to 8 carbons, some 

25 embodiments are 1 to 6 carbons, some embodiments are 1 to 4 carbons, some 

embodiments are 1 to 3 carbons, and some embodiments are 1 or 2 carbons. Exanqjles 
of an allQ^l include methyl, ethyl, w-propyl, f^o-propyl, n-butyl, ^ec-butyl, 2-butyl, t- 
butyl, amyl, /-amyl, 1-pentyl, 2;2-dimethyl-propyl, 3-pentyl, 3-methyl-butyl, 1,3- 
dimethyl-butyl, 3,3-dimethyl-butyl, hexyl, 3-methyl-bufyl, 4-methyl-pentyl, 1-heptyl, 

iO and the like. 

The term "Ci^ alkjicarboxamido" denotes a single alkyl group attached to the 
amine of an anaide, wherein alkyl has the same definition as found herein. &canq)les 
include iV-mefliylcarboxamide, i\r-ethylcarboxamide, i\r-(£so-propyl)carboxamide and the 
like. 

t5 Ihe tam "C^ alkynyl" denotes a radical containing 2 to 6 carbons, some 

embodiments are 2 to 4 carbons, some embodiments are 2 to 3 carbons, and some 
embodiments have 2 carbons. Examples of an alkynyl include ethynyl, 1-propynyl, 2- 
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propynyl, 1-butynyl, 2-butynyl, 3-butynyl, l-pentynyl, 2-pentynyl, S^pentynyl, 4- 
pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyi, 4-hexynyl, 5-hexynyl and the like. The term 
"alkynyl" includes di- and tri-ynes. 

The tenn "Ci^ alkjlsulfinjd" denotes an all^l radical attached to a sulfoxide 
radical of flie fonnula: -S(0)- wherein the alkyl radical has the same definition as 
described heiiein. Examples include methylsulfinyl,e%lsulfinyl and Ihelite^ 

The tram "Cm allqrbulfonyr denotes an alkyl radical attached to a sulfone 
radical of the formula: -S(0)2- wherein Ihe alkyl radical has the same definition as 
desCTibed haein. Examples iaclude methyisulfonyl, ethylsulfonyl and the like. 

The tenn "C ^ allqrlthio" denotes an alkyl radical attached to a sulfide of the 
formula: -S- wherein the alkyl radical has the same definition as described herem. 
Examples include methylsulfenyl (i.e., CH3S-), ethylsulfenyl, isopropylsulfenyl and flie 
Kke. 

The term "Ci^ alkylureyl" denotes the group of the formula: -NC(0)N- 
wherein one are both of the nitrogens are substituted with the same or different alkyl 
group wherein alkyl has the same definition as described herein. Examples of an 
alkylureyl include, CH3lSIHC(0)NH-, NH2C(0)NCH3-, (CH3)2N(0)NH-, 
(CH3)2N(0)NH-, (CH3)2N(0)NCH3-, CH3CH2NHC(0)NH-, CH3CH2NHC(0)NCH3-, 
and the like. 

The term "amino" denotes flie group -NH2. 

The term "Ci^ alkylamino" denotes an alkyl radical attached to an amino 
radical whereia the alkyl radical has the same meaning as described herein. 

The term "Ci^ dialkylannno" denotes an amino substituted wifli two of the 
same or different alkyl radicals wherein alkyl radical has the same definition as 
described hereiu. A Ci^ dialkylamino may be represented by the following groiq)s: 



Examples of Ci^ dialkylamino include, but not limited to, dimethylamino, 
methylethylamino, diethylamino, methylpropylamino, methylisopropylamino, and the 
like. Some examples include dimethylamino, methylediylamino, diethylamino and the 
hke. 

The term "aryl" denotes an aromatic ring radical containing 6 to 10 ring 
caibons, for exaniple phenyl, napthyl and flie like. 

The tenn 'Tjenzyl" denotes the g^oup -CH2C6H5. 



/ 
\ 



Cfs alkyl 



N 



alkyl 
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The term "carbo-Ci-^ralkoxy" refers to an alkyl ester of a carboxylic acid, 
wherein the alkyl groi?) is Q.a. Exaiiq)les include carbomethoxy, carboefhoxy, 
caifooisopropoxy and the like. 

The term "carboxy** or "carboxyl" denotes the groxq) -CO2H; also referred to 
as a caifooxylic add. 

The Imn "cyano" denotes the group -CN. 

The term cycloallcyr denotes a saturated ring radical containing 3 to 6 
caifoons, some embodiments contain 3 to 5 carbons, and some embodiments contain 3 to 
4 carbons. Examples include cyclopropyl, cyclobutyl, cyclqpentyl, cyclohexyl and the 
like. 

The term "Ci^ dialkylcarboxamido" denotes two alkyl radicals, that are the 
same or different, attached to the amine of an amide, wherein alkyl has the same 
deJSnition as described herein. £xan:Q)les of a dialkylcaiboxamide include iSr,A^- 
dimetiiylcarboxamide, i^-methyl-iV'-ethylcarboxandde and the like. 

The tem "halo** or '^halogen" denotes to a fluoro, chloro, bromo or iodo group. 

The term "Q^haloalkoxy" denotes a haloalkyl, as defined herein, that is 
directly attached to an oxygen to form a difluoromethoxy, trifluoromethoxy, 2,2,2- 
trifluoroethoxy, pentafluoroethoxy and the like. 

The term "C^ haloalkyl" denotes an alkyl group, defined herein, wherein the 
alkyl is substituted with one halogen up to fully substituted represented by the formula 
QiF2n+i; whan more than one halogen is present they may be the same or different and 
selected from F, CI, Br or 1. Examples include fluoromethyl, difluoromethyl, 
trifluoromethyl, chlorodifluoromethyl, 2,2,2-trifluoroethyl, pentafluoroethyl and the like. 

The term "C1.6 haloalkylsulfinyl" denotes a haloalkyl radical attached to a 
sulfoxide of the formula: -S(0)- wherein the alkyl radical has the same definition as 
described herein. Exanqjles include trifluoromethylsulfinyl, 2,2,2-trifluoroethylsulfinyl, 
2,2-difluoiX)ethylsulfinyl and the like. 

The term "Ci^haloaUgrlsulfonyi" denotes a haloalkyl attached to a sulfone of 
the formula: -S(0)2- wherein haloalkyl has the same definition as described herein. 
Exan^les include trifluoromethylsulfonyl, 2,2,2-trifluaroethylsulfonyl, 2> 
difiuoroetfaylsulfonyl and the like. 

The term "d.^ haloallQlthio" denotes an alkylflno radical substituted with one 
or more halogens. Exanq)les include trifluoroine%lthio, 1,1-difluoroethylfhio, 2^2- 
trifluoroethyllMo and the like. 

The tam **heteroaryr denotes an aryl ring herein one or more of the ring 
carbons are replaced by a ring nitrogen, examples include, pyridyl, pyrazinyl, . 
pyridazinyl, pyrimidinyl, triazinyl, and the like. 
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The term "heterocydyf ' denotes a non-aromatic carbon ring (i.e., cycloalkyl) 
where one, two or three ring catbons are independently replaced with a heteroatom, such 
as, piperidinyl, morpholinyl, pipeizinyl, pyrroKdinyl, tetrahydrofiiranyl and the lite. 

The term *Tiydroxyl" denotes the group -OH. 
5 The term •*nitro"dsiotes the groi^-N02. 

The term *'perfliioroaIkyr dmotes the group of the formula -CnF2iifi; stated 
diflferCTtly, aperfluoroallQrl is an allqrl as defined herein wherein the alkyl is fully 
substituted with fluorine atoms and is therefore considered a subset of haloalkyl. 
Exanples of perfluoroalkyls inchide CF3, CF2CF3, CFzCFjCaFa, CFiCFsh, 
10 CF2CF2CF2CF3, CF2CF(CF3)2, CF(CF3)CF2CF3 and the Uke. 

The term **tldor denotes the group -5H. 

The term ''substituted aryl" denotes an aryl group as defined haein that is 
substituted with 1, 2, 3, 4, or 5 substituents selected fi?om the group consisting of Cj^ 
acyl, C]^ acyloxy, 0^6 alkenyl, Ci^ alkoxy, Cj^ alkyl, Ci^ all<ylcarboxamido, C2.6 
1 5 allQ^yl, Ci^ alkylsulfinyl, Ci^ alkylsulfonyl, Ci^ alkylthio, Q-e alkylureyl, amino, C1.6 

alkylamino, Ci_6 dialkylamino, carbo Ci^ alkoxy, caiboxy, cyano, cycloalkyl, Ci^ 
dialkylcarboxamido, halogen, Ci^ haloalkoxyi Ci^ haloalkyl, Ci_6 haloalkylsulfinyl, Ci^ 
haloalkylsulfonyl, Ci^ haloaliylthio, hydroxyl, nitro and thiol. Examples of a 
substituted aryl include, but not limited to, 3-methoxyphenyl, 4-metho5gTphenyl, 3,5- 
20 difluorophenyl, and the hke. 

COMPOSITION means a matraial comprising at least one component; a 
"pharmaceutical composition" is an example of a composition. 

COMPOUND EFFICACY shall mean a measurement of the ability of a compound to 
inhibit or stimulate receptor functionaHty; i.e. the ability to activate/inhibit a signal transduction 
25 pathway, in contrast to receptor binding aflSnity. Exemplary means of detecting compound 
efScac^ are disclosed in the Exa^^>le section of this patent document. 

CONTACT or CONTACTING shall mean bringing at least two moieties together, 
whether in an in vitro system or an in vivo system Thus, "contacting" aRCPSS receptor with a 
compound of the invention includes the administration of a compound of fiie present invention to 
30 ian individual, for exan^le a human, having a RUP38 receptor, as well as, for example, 

introducing a compound of the invention into a sample containing a cellular or more purified 
preparation containing a RUP38 receptee:. 

CORONARY HEART DISEASE is intended herein to encompass disord^ 
conpising a nanowing of the small blood vessels that supply blood and oxygen to the heart 
35 CORONARY HEART DISEASE usually results 6am the build vtp of fatty material and plaque. 
As the coronary arteries narrow, the flow of blood to the heart can slow or stop. CORONARY 
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HEART DISEASE can cause chest pain (stable angina), shortness of breath, heart attack, or 
other symptoms. 

DECREASE is used to ref^ to a leduction in a measurable quanti^ 
synonymously with the terms "reduce", "diminish", "lowerf", and "lessen". 
5 DIABETES as used herein is int^ded to enconq)ass the usual diagnosis of DIABETES 

made &om any of the methods including, but not limited to, the following list: synqitoms of 
diabetes (eg., polyuria, polydipsia, polyphagia) plus casual plasma glucose levels of greater than 
or equal to 200 mg/dl, wbsstem casual plasma glucose is defined any time of the day regardless of 
the timing of meal or drink consmiq>tion; 8 hour &sting plasma glucose levels of less than or 

1 0 equal to 126 mg/dl; and plasma glucose levels of greats than or equal to 200 mg/dl 2 hours 
following oral administration of 7S g anlr/drous glucose dissolved in water. 

DISORDERS OF LIPID METABOLISM is intended herdn to include, but not be 
limited to, dyslq)idemia. 

DYS3JPIDEMIA is intended herein to enconq)ass disorders comprising any one of 

1 5 elevated level of plasma fiee fatty acids, elevated level of plasma cholesterol, elevated level of 
LDL-cholesterol, reduced level of HDL-cholesterol, and elevated level of plasma triglycerides. 

The term HYDRATE OR SOLVATE THEREOF as used herein and in the claims is 
intended to include hydrated forms such as monohydrate, dihydrate, hemihydrate, sesquihydrate, 
triltydrate, tetrahydrate and the like as well as solvated forms. The products may be true hydrates, 

20 while in other cases, the products may merely retain adventitious water or be a mixture of water 
plus some adventitious solvent It should be appreciated by those skilled in the art that hydrated 
and/or solvated forms are equivalent to unsolvated forms and are intended to be encoiiq)assed 
within the scope of the present invention. . 

The phrase IN NEED OF TREATMENT, as used herein, refers to a judgment made by 

25 a caregiver (e.g. physician, nurse, nurse practitioner, etc. in the case of humans; veterinarian in 
the case of animals, including non-human mammals) that an individual or animal requires or will 
benefit from treatment. This judgment is made based on a variety of factors that are in the realm 
of a caregiver's expertise, that includes the knowledge that the individual is ill, or will be ill, as 
the result of a disease, condition or disorder that is treatable by the coiqpounds of the invention. 

30 Furflier, the phrase "in need of treatment" also refers to the "prophylaxis" of an individual which 
is the judgment made by the caregiver that the individual will become ill. In this context the 
conq>oimds of the invention are used in a protective or preventive manner. Accordingly, "in 
need of treatment" refers to the judgment of the caregiver that the individual is aheady ill or will 
become ill and tte compounds of the present invention can be used to alleviate, inhibit, 

35 ameliorate or prevent the disease, condition or disorder. 

INDIRECTLY ffiENTIFYING or INDIRECTLY mEN m JLED means the 
traditional approach to the dnig discoveiy process involving identification of an endogenous 
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ligand specific for an endogenous Tecq>tor, screening of candidate compoimds against fhe 
receptor for determination of fliose which interfere and/or con^jete with fhe ligand-^eceptor 
interaction, and assessing fhe eflBcacy of the conqwund for affecting at least one second 
messenger pathway associated with the activated receptor. 

INDIVIDUAL as used herein refers to any animal, including TnatmnalQ preferably 
mice, rats, other rodents, rabbits, dogs, cats, swine, cattle, sheep, horses, or primates, and most 
preferably humans. 

INHIBIT or INHIBinNG, in relationship to the tetrn "response" shall mean that a 
response is decreased or prevented in fhe presence of a con^pound as opposed to in fhe absence of 
the confound. 

INSULIN RESISTANCE as used herein is intended to encompass the usual diagnosis 
of insulin resistance made by any of a number of methods, including but not restricted to: fhe 
intravenous glucose tolerance test or measurement of the festing insulin level. It is well known 
that there is an excellent correlation between the height of the fasting insulin level and the degree 
of insulin resistance. Therefore, one could use elevated fasting insulin levels as a surrogate 
marker for insulin resistance for fhe purpose of identifying which normal glucose tolerance 
(NGT) individuals have insulin resistance. A diagnosis of insulin resistance can also be made 
using the euglyceniic glucose clsanp test. 

The term INVERSE AGONISTS shall mean moieties that bind tiie endogenous form of 
the receptor or to the constitutively activated form of the receptor, and which inhibit the baseline 
intracellular response initiated by the active form of the receptor below the normal base level of 
activity which is observed in the absence of agonists or partial agonists, or decrease GTP binding 
to membranes. In some embodiments, the baseline intracellular response is inhibited in the 
presence of the inverse agonist by at least 30%, in oflier embodiments, by at least 50%, and in 
still other embodimoits, by at least 75%, as conqjared with the baseline response in the absence 
of the inverse agonist 

LIGAND shall mean a molecule specific for a naturally occurring receptor. 

METABOUC-REIATED DISORDERS are intended herein to include, but no 
limited to, dysKpidenria, atherosclerosis, coronary heart disease, insulm resistance, obesity, 
inpaired glucose tolerance, atheromatous disease, hypotension, stroke, Syndrome X, heart 
disease and type 2 diabetes. 

As used herein, the terms MODULATE or MODULATDVG shall mean to refer to an 
increase or decrease in tiie amount, quality, response or effect of a particular activity, fimction or 
molecule. 

PARTIAL AGONISTS shall mean materials (e.g., ligands, candidate compounds) that 
activate fhe intracellular response when they bind to the recq)tor to a lesser degree/extmt than do 
fiill agonists. 
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PHARMACEUTICAL COMPOSITION shall mean a composition con:q}rising at 
least one active ingredient, whereby the conq)osition is amenable to investigation for a specified, 
efficacious outcome in a mammal (for example, and not limitation, a human). Those of ordinary 
skill in Hie art will understand and appreciate the techniques appropriate for determining whether 
5 an active ingredient has a desired efficacious outcome based upon the needs of the artisan. 

The temi PHAKMACEUTIC ALLY ACCEPTABLE CASBIER or EXCIPIENT 
shall mean any substantially inert substance used as a diluent or vehicle for a compound of the 
present invention. 

The phrase TEBKAPEUTICALLY EFFECTIVE AMOUNT as used herein refers to 
10 the amount of active conq)ound ac pharmaceutical agent &at elicits the biological or medicinal 
response in a tissue, system, animal, individual or human that is being sought by a researcher, 
veterinarian, medical doctor or otho: clinician, which includes one or more of the following: 

(1) Preventing the disease; for example, preventing a disease, coiulition or disorder in an 
individual that may be predisposed to the disease, condition or disorder but does not yet 

1 5 experience or di^lay the pafliology or symptomatology of Ihe disease, 

(2) Inhibiting the disease; for example, inhibiting a disease, condition or disorder in an 
individual that is experiencing or displaying the pathology* or symptomatology of the disease, 
condition or disorder (i.e., arresting fiirlher developmait of the pafliology and/or 
syn:q)tomatology), and 

20 (3) Ameliorating the disease; for exaniple, ameliorating a disease, condition or disorder 

in an individual that is experiencing or displaying the pafliology or symptomatology of the 
disease, condition or disorder (i.e., reversing the pathology and/or symptomatology). 



Synthetic Methods of Benzotriazoles 

25 The conq>ounds of the present invention can be readily prepared according to a variety 

of synthetic regimes, all of which would be famiUar to one skilled in the art. The chemical and 
patent literature quotes general procedures for the synthesis of benzotriazoles. Some relevant 
reftsrences include: James, D. R. and Felix, R. A., PCT Int. AppKcation W09425446 Al; 
Katritzky A. R. and Rees, C W., Comprehensive Heterocyclic Chemistry, Pergamon Press, 

30 1996. 

In the illustrated syntheses outlined below, the labeled substituents have the same 
id^tifications as set out in the definitions of the compound described above. As shown below, 
the methods described thereafter may be used for the preparation of compound of Forraula (I). 

The benzotriazoles derivatives of the Formula (T) of the present invention may be 
35 prepared by flhe following exen?>laty general procedure as described in Reaction Scheme (1) 
shown below: 
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Reaction Scheme (1) 

Si this instance, the Rj group is introduced \da a displacement reaction of an orfho-halo 
nitrobKizene (A) with amine (B). A variety of amines can be purchased or prepared by methods 
known in the art and therefore a diverse set of Ri groups may be introduced, see below for 
5 forther discussion. Intermediate (C) can be converted to diamino (D) by a variety of reducing 
methods, such as, tin under acidic conditions, alcoholic ammonium sulfide with heat, hydrogen 
in the presence of Pd/C, iron or SnClj. The resulting ortho phenylenediamine can be readily 
cyclized to the compounds of Formula (T) by treatment with nitrite, such as NaNOa or isoamyl 
nitrite in the presence of an acid. 

10 As mentioned, a variety of Ri may be introduced into confounds of the present 

invention via an appropriate amine. A variety of these amines are commercially available or 
readily prepared by methods known in the art For example, Ri may be a haloalkyl, some 
exemplary haloalkyl amines include, l,l,l,3,3,3-.hexafluoro-2-amino-propaneand 1,1,1,2,3,3,3- 
heptafIuoro-2-amino-propane and can be prepared from the readily available hexafluoroacetone 

15 by the methods described by Middleton and co-workers in Org, Chem., 1965, iO, 1398-1402. 
Other amines include 2,2^-trifluoroethylamine, 3,3,3;2,2-pentafluoiopropylamine, 3,3,3- 
trifluorapropylamine, and the like. Similarly, Rj may be a cycloalkyl and in accordance with 
Reaction Scheme (I) a number of cycloalltyl ffoups may be introduced using this method For 
example, cyclopropyl amine, cyclobutyl amine, cyclopeatyl amine and cyclohexyl amine msy be 

20 utilized to afford compounds of Formula ©. la the example where Ri is a cyclopropyl group an 
analogous displacement step in Reaction Scheme (I) has been reported in flie literature by 
Cecchetti, A. and co-worko-s in Med Chem. 1995, 38, 973-982; a similar reaction has also 
been reported for cyclopentyl amine by Pan, P-C and Sun, C-M mBioorg, Med Oiem, Lett. 
1999, P, 1537-1540. fii addition, a variety of substituted cycloaDqrl amines are commercially 

25 available or may be prepared by methods known in flie art, for example, a variety of cyclopropyl 
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amines may be prepared from a nitrile and a Grignard reag^t in the presence of a reagent, such 
as, Ti(z-OPr)45 aiid followed by treatment with BFa'EtaO (Bertus, P. and Szymoniak, J. in Chem, 
Comm. 2001, i5, 1792-1793). Other methods are known for the preparation of cycloalkyl 
amines and substituted cycloalkyl amines. 
5 An altoroative method for the preparation of conq)ounds of Formula (I) is shown in 

Reaction Scheme (2): 




(E) (C) (I) 

Reaction Scheme (2) 

This method may utilize a variety of anilines as starting materials. These anilines may be 
converted into intermediate (E) by methods known in the art, such as, alkylation, reductive 
10 amination and flie like. Subsequently, intermediate (E) may be nitrated to give intmnediate (C) 
and the remaining steps in Reaction Scheme (2) are similar to those described above in Reaction 
Scheme (1). 

The various organic group transformations utilized herein may be performed through 
a number of procedures other than those described above. References for other synthetic 
1 5 procedures that may be utilized for the preparation of intermediates or compounds disclosed 
herein may be found in, for example, Smith, M. B.; and March, L, Advanced Organic 
Chemistry, 5^ Edition, Wiley-Literscience (2001); Larock, R.C., Comprehensive Organic 
Transformations, A Guide to Functional Group Preparations, 2°^ Edition, VCH Publishers, 
Inc. (1999), or Wuts, P. G. M.; Greene, T. W.; Protective Groups in Organic Synthesis, 
20 Edition, John Wiley and Sons, (1999), all three incorporated herein by reference. 
Representative exanq)les are shown below in Tables B and C. 
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TABLE B 

Wherein Ri is a cyclopropyl (i.e.> cCaHg-) or cyclobutyl (CC4H7-) radical 
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TABLE C 

Where Ri is a 2,2^-lrifluoroethyl or l-(2^^-TrifluQro-l-trifliioromefliyl 
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Additionally, compounds of Fonnula (T) encompass all phannaceutically acceptable 
solvates, particularly hydrates, thereof. The present invention also encon^jasses 
diastereomers as well as optical isomers, e.g. mixtures of enantiomers including racemic 
mixtures, as well as individual enantiomers and diastereomers, which arise as a consequence 
5 ofstnKJturalasynmetry in certain conqjounds of Fonnula (I). Separation of the individual 
isomers or selective synthesis of the individual isomers is acconplished by ajiplication of 
various methods which are well known to practitioners in the art. 



Pharmaceutical compositions 
10 A con^und of the present invention can be formulated into pharmaceutical 

compositions using techniques well known to those in the art Suitable phatmaceutically- 

acceptable carriers, outside those mentioned hemn^ are available to those in the art for example, 

see Remington's Pharmaceutical Sciences, 16* Edition, 1980, Mack Publishing Co., (Oslo et al., 

eds.) or a more recent edition thereof 
1 5 While it is possible that, for use in the prophylaxis or treatnMit, a compound of the 

invention may in an alternative use be administered as a raw or pure chemical, it is preferable 

however to present the compound or active ingredient as a pharmaceutical formulation or 

composition further comprising a phannaceutically acceptable earner. 

The invention thus fiirther provides pharmaceutical fomiulations comprising a 
20 compound of the invention or a phannaceutically acceptable salt or derivative thCTeof together 

with one or more pharmaceutically acceptable carriers thereof and^or prophylactic ingredients. 

The carrier(s) must be "acceptable" in the sense of being compatible with the other ingredients of 

the formulation and not overly deleterious to the recipient thereof 

Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical 
25 (including buccal and sub-lingual), vaginal or parmteral (including intramuscular, sub-cutaneous 

and intravenous) administration or in a form suitable for administration by inhalation or 

insu£Qation. 

The con[:^>ounds of the invention, together with a conventional adjuvant, earner, or 
diluent, may thus be placed into the form of pharmaceutical formulations and unit dosages 

3 0 thereof, and in such form may be en^loyed as solids, such as tablets or filled capsules, or liquids 
such as solutions, suspensions, emulsions, elixirs, gels or capsules fOled with the same, all for 
oral use, in the fonn of siq>positaries for rectal administration; en* in the fonn of sterile injectable 
solutions for par^teral(includmg subcutaneous) use. Such pharmaceutical conq)ositions and 
unit dosa^ forms thereof may comprise conventional ingredimts in conventional proportions, 

35 with or without additional active compounds or principles, and such unit dosage forms may 

contain any suitable therapeutically effective amount of the active ingredient commensurate with 
the intended daily dosage range to be employed. 



r 
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For oral admmistration, the pharmaceutical conposition may be in the form of, for 
exairqjle, a tablet, capsule, suspension or liquid. The pharmaceutical composition is preferably 
made in the form of a dosage unit containing a particular amount of the active ingredient. 
Exanq)les of such dosage units are.capsules, tablets, powders, granules or a suspension, with 
5 conventional additives such as lactose, mannitol, com starch or potato starch; with binders such 
as crystalline cellulose, cellulose derivatives, acacia, com starch or gelatins; witii disintegrators 
such as com starch, potato starch or sodium carboxymethyl-cellulose; and with lubricants such as 
talc or magnesium stearate. The active ingredient nmy also be adnoinistered by injection as a 
composition whCTein, for exan?)le, saKne, dejctrose or water 

10 pharmacoitically acceptable catrier. 

Hie dose wten using the compounds of Formula (t) can vary within wide limits, and as 
is customaiy and is known to the physician, it is to be tailored to the individual conditions in each 
individual case. It depends, for exan?)le, on the nature and severifyof the ilhess to be tre^^ 
the condition of the patient, on the conqwund employed or on whetho: an acute or chronic 

1 5 disease state is treated or propl^rlaxis is conducted or on whether fiirflier active coiqwunds are 
adnoinistered in addition to 1heconq)oundsofthe Formula (I). Repres^tative doses of the 
present invention include, about 0.01 mg to about 1000 na& about 0.01 to about 750 mg, about 
0.01 to about 500 mg, 0.01 to about 250 mg, 0.01 mg to about 200 mg, about 0.01 mg to 150 mg, 
about 0.01 mg to about 100 mg, and about 0.01 mg to about 75 mg. Multiple doses may be 

20 administered during flie day, especially when relatively large amounts are deemed to be needed, 
for example 2, 3 or 4, doses. If appropriate, depending on individual behavior and as appropriate 
from the patients physician or care-giver it may be necessary to deviate iq>ward or downward 
from the daily dose. 

Hie amount of active ingredient, or an active salt or derivative thereof, required for use 
25 in treatment will vary not only wilii the particular salt selected but also with the route of 

administration, the nature of the condition being treated and the age and condition of the patient 
and will ultimately be at tiie discretion of the attendant physician or clinician. In general, one 
ddlled in the art understands how to extrapolate in vivo data obtained in a model system, 
typically an animal model, to another, such as a human. Typically, animal models include, but 
30 are not limited to, the rodent diabetes models as described in Example 1 , ififra, or the mouse 
arthrosclax>sis model as described in Example 2, infra. Jn some circumstances, these 
extrapolations may merely be based on the weigjat of the animal model in conxparison to another, 
such as ia mammal, preferably a human, however, more often, these extrapolations are not simply 
based on weights, but raftier incorporate a variety of factors. Representative fectCMrs include the 
35 type, age, weight, sex, diet and medical condition of the patient, the severity of the disease, the 
route of administration, pharmacological considrations such as the activity, efficacy, 
pharmacokinetic and toxicology profiles of tiie particular con[i|)ound enqjloyed, whether a drug 
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delivery system is utilized, on whether an acute or chrome disease state is being treated or 
propliylaxis is conducted or on whether further active conq}ounds are administered in addition to 
the con^undsoflheFormuk (I) and as part of a dnig combination The dosage regimen for 
treating a disease condition with the compounds and/or conf)ositions of tins invention is selected 
5 in accordance with a variety factors as cited above. Thus, the actual dosage regimen enq)loyed 
may vary widely and therefore may deviate from a prefened dosage legjbnen and one skilled in 
the art will recognize that dosage and dosage regimen outside these typical ranges can be tested 
and, where apprqjriate, may be used in the methods of this invention. 

The desired dose may conveniently be presented in a single dose or as divided doses 

1 0 administered at appropriate intervals, for exan^le, as two, three, four or more siib-doses per day. 
The sub-dose itself may be further divided, e.g., into a number of discrete loosely spaced 
administrations. The daily dose can be divided, especially when relatively large amounts are 
administered as deemed appropriate, into several, for example 2, 3 or 4, part administrations. If 
appropriate, depending on individual behavior, it may be necessaiy to deviate upward or 

1 5 downward from the daily dose indicated. 

The compounds of the present invention can be administrated in a wide variety of oral 
and parenteral dosage forms. It will be obvious to those skilled in the art that the following 
dosage forms may comprise, as the active con^onent, either a compound of the invention or a 
pharmaceutically acceptable salt of a compound of the invention. 

20 For preparing pharmaceutical con^>ositions from the compounds of the present 

invention, the selection of a suitable pharmaceutically acceptable carrier can be either solid, 
liquid or a mixture of both. Solid form preparations include powders, tablets, pills, capsules, 
cachets, suppositories, and dispersible granules. A solid carrier can be one or more substances 
which may also act as diluents, flavoring agents, solubilizers, lubricants, suspending agents, 

25 binders, preservatives, tablet disintegrating agents, or an encapsulating motenal. 

In powders, the canio: is a finely divided solid which is in a mixture with the finely 
divided active component 

In tablets, the active component is mixed with the carrier having the necessaiy binding 
cq>acity in suitable proportions and conipacted to die desire shape and size. 

30 Hie powders and tablets may contain varying p^centage amounts of the active 

compound. A representative amount in a powder or tablet may contain from 0.5 to about 90 
percent of the active conq)ound; however, an artisan would know when amounts outside of this 
range are necessaiy. Suitable carriers for powders and tablets are magnesium carbonate, 
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 

35 mefliylcellulose, sodium carboxymefh)dceIlulose, a low melting wax, cocoa butter, and the hke. 
The tenn "preparation" is intended to include the formulation of the active compound with 
encapsulating material as carrier providing a capsule in which the active component, with or 



wo 2004/041274 



37 



PCTAJS2003/035427 



without carriers, is surrounded by a carrier, which is thus in association with it. Similarly, 
cachets and lozenges are included Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as solid farms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as an admixture of fatly acid 
5 gjycerides or cocoa butter, is first melted and the active component is dispersed homogeneously 
therein, as by stirring. The molten homogenous mixture is then poured into convenient sized 
molds, allowed to cool, and thereby to soUdify. 

Formulations suitable for vaginal admmistratian may be presented as pessaries, tampons, 
creams, gels, pastes, foams or sprays containing in addition to the active ingredient such carriers 

10 as are known in the art to be appropriate. 

Liquid form preparations include solutions, suspensions, and emulsions, for example, 
water or water-propylene glycol solutions. For cxsanple^ parenteral injection liquid preparations 
can be formulated as solutions in aqueous polyethylene glycol solution. Injectable preparations, 
for exan5)le, sterile injectable aqueous or oleaginous suspensions may be fonnulated according 

15 to the known art using suitable dispersing or wetting agents and suspending agents. The sterile 
injectable preparation may also be a sterile injectable solution or suspension in a nontoxic 
parenterally acceptable diluait or solvent^ for example, as a solution in 1,3-butanediol. Among 
the acceptable vehicles and solvents that may be employed are water, Ringer's solution, and 
isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as 

20 a solvent or suspending medium. For this purpose any bland fixed oil may be einployed 

including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in 
the preparation of injectables. 

The compounds according to the present invention may thus be formulated for parenteral 
administration (e.g. by injection, for example bolus injection or continuous infusion) and may be 

25 presented in' unit dose form in ampoules, pre-filled syringes, small volume infijsion or in multi- 
dose containers with an added preservative. The pharmaceutical con^jositions may take such 
forms.as suspensions, solutions, or emulsions in oily or aqueous vehicles, and may contain 
formulatory agents such as suspending, stabilizing and/or dispersing agents. Alternatively, the 
active ingredient may be in powder form, obtained by aseptic isolation of sterile solid or by 

30 lyophilization &om solution, for constitution with a suitable vehicle, e.g. sterile, pyrogen-fi-ee 
water, before use. 

Aqueous solutions suitable for oral use can be prepared by dissolving the active 
conq)onent in water and adding suitable colorants, flavors, stabilizing and thickening agents, as 
desired. 

35 Aqueous suspensions suitable for oral use can be made by dispersing the finely divided 

active con^nent in water with viscous matmal, such as natural or ^thetic gums, resins, 
methylcellulose, sodium carboxymefhylcellulose, or other well known suspending agents. 
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Also included are solid form preparations which are intended to be cmverted, shortly 
before use, to liquid form preparations for oral adminislration. Such Uquid forms include 
solutions, suspensions, and emulsions. These preparaticms may contain, in addition to the active 
conqKment, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants, 
5 thickeners, solubilizing agents, and the like. 

For topical administration to the epidermis the compounds according to Ifae invention 
may be formulated as ointments, creams or lotions, or as a transdermal patch. 

Ointments and creams may, for exanq>le, be formulated with an aqueous or oily base 
Willi the addition of suitable thickening and/or gelling agents. Lotions may be formulated with 
10 an aqueous or oily base and will in general also contain one or more emulsifying agents, 

stabili2dng agents, dispersing agents, suspending agents, thickening agents, or coloring agents. 

Formulations suitable for topical adnanisttation in the mouth include lozenges 
comprising active agent in a flavored base, usually suaose and acacia or tragacanlh; pastilles 
comprising the active ingredient in an inert base such as gelatin and glycerin or sucrose and 
15 acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier. 

Solutions or suspensions are applied directly to the nasal cavity by conventional means, 
for exanple with a dropper, pipette or spray. The formulations may be provided in single or 
multi-dose form. In the latter case of a dropper or pipette, this may be achieved by the patient 
administering an appropriate, predetermined volume of the solution or suspension. In the case of 
20 a spray, this may be achieved for example by means of a metering atomizing spray pump. 

Administration to the respiratory tract may also be achieved by means of an aerosol 
formulation in which the active ingredient is provided in a pressurized pack with a suitable 
propellant. If the compounds of the Formula (T) or pharaiaceutical compositions comprising 
fliem are administered as aerosols, for example as nasal aerosols or by inhalation, this can be 
25 carried out, for exan5)le, using a spray, a nebulizer, a pump nebulizer, an inhalation apparatus, a 
metered inhaler or a dry powda: inhale. Pharmaceutical forms for administration of the 
compounds of the Fomiula (I) as an aerosol can be prepared by processes well-known to the 
person skilled in the art For their prq)aration, for exanple, solutions or dispersions of the 
conq)Ounds of the Formula (I) in water, water/alcohol mixtures or suitable saline solutions can be 
30 eiqployed using customary additives, for example benzyl alcohol or other suitable preserviatives, 
absorption enhancers f<xr increasing the bioavailability, solubilizers, dispersants and others, and, 
if ^ropriate, customary propellants, for exan^)le include carbon dioxide, C3^C's, such as, 
dichlorodifluQromethane, tricMorofluoromethane, or dichlorotetrafluoroethane; and the like. The 
aerosol nmy conveniently also contain a surfectant such as lecitimL The dose of drug may be 
35 controlled by provision ofa metered valve. 

In formulations intended for administration to the respiratory tract, including intranasal 
fonnulations, the compound will generally have a small particle size for exan:q)le of the ordes: of 
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10 inicrons or less. Such a particle size may be obtained by means known in the art, for example 
by micronization. When desired, formulations adapted to give sustained release of the active 
ingredient may be employed. 

Alternatively the active ingredients may be provided in the form of a dry powder, for 
5 exanq)le, a powder mix of the compound in a suitable powder base such as lactose, starch, starch 
derivatives such as hydroxypropyhnefliyl cellulose and polyvinylpyrrolidone (PVP). 
Conveniently the powda: carrio" will form a gel in the nasal cavity. The powder con?)osition 
may be presented in imit dose form for example in capsules or cartridges o^ e.g., gelatin, or 
blister packs from which Ifae powd^ may be administered by means of an inhaler. 

10 The phannaceutical preparations are preferably in unit dosage forms. In such form, Ihe 

preparation is subdivided into unit doses contaimng aj^jropriate quantities of the active 
conq)onent. The unit dosage fonn can be a packaged preparation, the package containing 
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or 
an^oules. Also, the unit dosage form can be a capsule, tablet, ciachet, or lozenge itself, or it can 

IS be the appropriate numh^ of any of these in packaged form. 

Tablets or capsules for oral administration and liquids for intrav^ous administration are 
preferred conq)ositions. 

The term "prodrug" refers to compounds that are rapidly transformed in vivo to yield the 
parent compound of the above formulae, for cxaraple, by hydrolysis in blood. A fliorough 

20 discussion is provided in T. Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 
14 of the A.C.S. Syn^osium Series, and in Bioreversible Carriers in Drug Design, ed. Edward B. 
Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of which are 
h^eby incorporated by reference. 

25 Combination Therapy/Prophylaxis 

While the confounds of the invention can be administered as the sole active 
pharmaceutical agent as described hereia above, they can also be used in combination with one 
or more agents belonging to the class of drugs known as a-glucosidase inhibitors, aldose 
reductase inhibitors, biguanides, HMG-CoA reductase inhibitors, squalene synthesis inhibitors, 
30 fihrate compounds, LDL catabolism enhancers and angiotensin converting enzyme (ACE) 
inhibitors. 

a-Glucosidase inhibitors belong to the class of drugs which competitively inhibit 
digestive enzymes such as a-amylase, maltase, a-dextrinase, sucrase, etc. in the pancreas and or 
small intestine. The reversible inhibition by a-glucosidase inhibitors retard, diminish or 
35 otherwise reduce blood glucose levels by delaying the digestion of starch and sugars. Some 
representative ^camples of a-glucosidase inhibitors include acarbose, N-(l,3-dihydroxy-2- 
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propyl)valiolamine (generic name; voglibose), miglitol, and a-glucosidase inhibitors known in 
die ait 

The class of aldose reductase inhibitors are drugs which inhibit the fiist-stage tate- 
limiting enzyme in the polyol pathway that prevent or arrest diabetic conq>lications. hi the 
5 bypeirglycemic state of diabetes, the utilization of glucose in the polyol pathway is inoieased and 
the excess sorbitol accumulated intracellularly as a consequence acts as a tissue toxin and hence 
evokes the onset of conoplications such as diabetic neuropathy, retinopathy, and nephropathy. 
Examples of the aldose reductase inhibitors include tolurestat; q)ahesta^ 3,4-dihydro-2,8- 
diisopropyl-3-fhioxo-2ff-l,4-benzoxazine-4^etic acid; 2,7-di£luorospiro(9J?-fkiorene-9,4 - 

1 0 imida2x>Udine)-2*,5'-dione (generic name: imirestat); 3-[(4-bromo-2-fluropheDyI)mefliy]-7- 

cMoro-3,4^iihydro-2,4Hiioxo-l(2f0-quina2olitie acetic add (generic name: zenarestat); 6-fluoro- 
. 2,3-dihydro-2',5'-dioxo-spiro[4ff-l -benzopyran-4,44midazolidine]-2-carboxamide (SNK-860); 
2x>pokestal; sorbinil; and l-[(34ironM)-2-b©Qzofiiranyl)sulf<myl]-2,4-im (M- 
16209), and aldose reductase inhibitors known in the art. 

1 5 The biguanides are a class of drugs that stimulate anaerobic glycolysis, increase Ihe 

sensitivity to insulin in the peripheral tissues, inhibit glucose absorption from the intestine, 
suppress of hepatic gluconeogenesis, and inhibit fetly acid oxidation. Examples of biguanides 
include phenformin, metformin, buformin, and biguanides known in the art. 

Statin compounds belong to a class of drugs fiiat lower blood cholesterol levels by 

20 inhibiting hydroxymethylglutalyl CoA (HMG-CoA) reductase. HMG-CoA reductase is the rate- 
limiting enzyme in cholesterol biosynthesis. A statin that inhibits this reductase lowers serum 
LDL concentrations by upregulating the activity of LDL receptors and responsible for clearing 
LDL from the blood. Examples of the statin con:q)ounds include rosuvastatin, pravastatin and its 
sodium salt, simvastatin, lovastatin, atorvastatin, fluvastatin, cerivastatin, and HMG-CoA 

25 reductase inhibitors known in the art 

Squalene synthesis inhibitors belong to a class of drugs that lower blood cholesterol 
levels by inhibiting synthesis of squalene. Examples of the squalene synthesis inhibitors mclude 
(S)-^-|Bis[2,2-dimethyl-lK)xopropoxy)me1hoxy]phosphinyl]-3i)hOT^ 
acid, mono potassium salt (BMS-188494) and squalene synthesis inhibitors known in the art. 

30 Fibrate con:q)Ounds belong to a class of drugs that lower blood cholesterol levels^by 

inhibiting synthesis and secretion of triglycerides in the liver and activating a lipoprotein lipase. 
Fibrates have been known to activate peroxisome proliferators-activated receptors and induce 
lipoprotein Upase expression. Exanq>les of fibrate compounds include bezafibrate, beclobrate, 
binifibrate, dplofibrate, clinofihrate, clofihrate, clofihric add, etofihrate, fenofibrate, gemfibrozil, 

35 nicofibmte, piiifibrate, ronifibrate, simfibrate, theofibrate, and fibrates known in the art 
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LDL (low-density lipoprotein) catabolism enhancers belong to a class of drugs that 
lower blood cholesterol levels by increasing the number of LDL (low-density lipoprotein) 
receptors, examples include LDL catabolism enhancers known in the art. 

Angiotensin converting enzyme (ACE) inhibitors belong to the class of drugs lhat 
S partially low^ blood glucose levels as well as lowering blood pressure by inhibiting angiotensin 
converting en2ymes. Exainplesoffhe angiotensin CQnvertihgen2^e inhibitors incl^^ 
captopril, enalapril, alacepril, delapril; ranupiil, lisinopril, imidapril, benazepril, ceFonapril, 
cilazapril, enalaprilat, fosinopiil, moveltppril, perindopil, quinapnl, spirapril, temocapril, 
tiandoIaprQ, and angiotensin convoiing enzyme inhibitors 

1 0 Msulin secretion esihancers belong to the class of drugs having the property to promote 

secretion of insulin from pancreatic p cells. £xanq}les of the insulin secretion enhancers include 
sulfonylureas (SU). The sulfonylureas (SU) are drugs which promote secretion of insulin from 
pancreatic P cells by transmitting signals of insulin secretion via SU receptors in the cell 
membranes. Exanq)les of the sulfonylureas include tolbutamide; chlorpropamide; tolazandde; 

1 5 acetohexamide; 4-chloro-N-[(l-pyrohdinylamino) carbonyl]-benzenesulfonamide (generic name: 
glycopyramide) or its ammonium sal^ glibenclamide (glyburide); gjiclazide; l-butyl-3- 
metamlylurea; caibutamide; glibonuride; glq)izide; gjiquidone; glisoxepid; glybuthiazole; 
ghbuzole; glyhexamide; glymidine; glypinamide; phenbutamide; tolcyclamide, glimepiride, and 
oflier insulin secretion enhancers known in Ihe art Other insulin secretion ^ihancers include N- 

20 [[4-(l -mefhylethyl)cyclohexyl)carbonyl]-D-phenylalanine (Nateglinide); calcium (2S)-2-ben2yl- 
3-(cis-hexahydro-2-isoindolinylcarbonyl)propionate dihydrate (Mitiglinide, KAD-1229); and 
other insulin secretion enhancers known in the art. 

Thiazolidinediones belong to the class of drugs more commoningly known as TZDs. 
Examples of thiazolidinediones include rosiglitazone, pioglitazone, and thiazolidinediones 

25 known in the art. 

Some embodiments of the invention include, a pharmaceutical composition comprising a 
compound of Formula (I) or a pharmaceutically acceptable salt thereof in combination with at 
least one member selected jfrom the group consisting of an a-glucosidase inhibitor, an aldose 
reductase inhibitor, a biguanide, a HMG-<:oA reductase inhibitor, a squalene synthesis inhibitor, 

30 a fibrate compound, a LDL catabohsm enhancer and an angiotensin convCTting enzyme inhibitor. 
In another embodiment, flie pharmaceutical composition is a compound of Formula (I) or a 
pharmaceutically acceptable salt thereof in combination with a HMG-CoA reductase inhibitor. 
In still another embodiment, tiie HMG-CoA reductase inhibitor is selected from the group 
consisting of prevastatin, simvastatin, lovas^tin, atorvastatin, fluvastatin and Upitor. 

35 Li accordance with the present invention, the combination can be used by mixing the 

respective active components eHber all together or indqpendenfly with a physiologically 



wo 2004/041274 



42 



PCTAJS2003/035427 



acceptable cairia:, excipient, binder, diluent, etc^ as desaibed herein above, and administering 
tbe nnxtuie or inixtures either cnxilly or non-<»^^ Whena 
conpound or a mixture of conq)ounds of Formula (T) are administered as a combination therapy 
or prophylaxis with another active compound the lhaapeutic agents can be forraulated as a 
S separate pharmaceutical compositicms given at the same time or at different times, or the 
therapeutic agents can be given as a single composition. 

Labded Compounds and Assay Methods 

Another object of the present invention relates to radio-labeled conqioimds of Formula 
10 (I) that are usefiil not only in radio-imaging but also in assays, both in vitro and in vivo, for 
locahzing and quantitating hRUP38 in tissue sanq)les, including human, and for identifying 
hRl}P38 hgands by inhibition binding of a radio-labeled compound. It is a further object of this 
invention to include novel hRUPSS assays of which comprise such radio-labeled compounds. 

The present invention embraces isotopically-labeled conqwunds of Formula 00 and any 
1 5 subgenora herein, such as but not limited to, Formulae (la) to (Is). An "isotopically*' or "radio- 
labeled" compounds are those which are identical to con^jounds disclosed herein, but for the feet 
that one or more atoms are replaced or substituted by an atom having an atomic mass or mass 
number different from the atomic mass or mass number typically found in nature (i.e., naturally 
occurring). Suitable radionucUdes that can be incorporated in compounds of the present 
20 invention include but are not Umited to (also written as D for deuterium), (also written as T 
fortritium), ^^C, ''C, ''C, ^^O, ^^O, '«0, ''Ci, «^Br, '^Br, ^^r, ^^r, ^^I, ^^I 
and *^^L The radionuclide that is incorporated in the instant radio-labeled compounds will 
depend on the specific appUcation of that radio-labeled compound. For exanq)le, for in vitro 
hRUPSS labeling and con5)etition assays, compounds that incorporate ^H, ^"^C, ^Br, *^I , ^^S 
25 or will genially be most usefid. For radio-imaging applications "C, ^^I, ^^r, 

or ^Br will genially be most useful 

It is understood that a "tadio-labeled " or 'labeled con5)ound" is a conq)ound of 
Formula (I) that has incorporated at least one radionuclide; in some embodiments the 
radionucKde is selected from the ffoup consisting of ^H, ^"^C, ^"l , ^^S and *^r. 
30 Certain isotopically-labeled compounds of the present inraition are useful in compound 

and/or substrate tissue distribution assays. In some embodiments the radionuclide ^ and/or ^'^C 
isotopes are usefid in these studies. Further, substitution with heavier isotopes such as deuterium 
(i.e., ^H) may afford certain therapeutic, advantages resulting from ^eater metabolic stabihty 
(e.g., increased in vivo half-life or reduced dosage requirements) and hence can be preferred in 
35 some circumstances. Isotopically labeled conqwunds of the present invention can generally be 
prepared by following procedures analogous to those disclosed in the Schemes stq>ra and 
Examples infra, by substituting an isotopicaDy labeled reagent for a non-isotopicaUy labeled 
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reagent Olha- synthetic methods that are useful are discussed z/^ Moreover, it should be 
understood that all of the atoms represented in the co^^)ounds of the invention can be either the 
most commonly occurring isotope of such atoms or the scarcer radio-isotope or nomadic-active 
isotope. 

5 Synthetic methods for incorporating radio-isotopes into organic conq^ounds are 

applicable to con?)ounds of the invention and are well known in the art. These synthetic 
methods, for example, incorporating activity levels of tritium into target molecules, and are as 
follows: 

A. Catalytic Reduction with Tritium Gas - This procedure normally yields high specific 
10 activity pn)ducts and requires halogenated or unsaturated precursors. 

B. Reduction with Sodium Borohydride - This procedure is rather inexpensive and 
requires precurs(n:s containing reducible functional groups such as aldehydes, ketones, lactones, 
esters, and the like. 

C. Reduction with Lithium Alunmum Hydride [^]- This procedure offers^ 

1 5 almost tteoretical specific activities. It also requires precursors containing reducible functional 
groups such as aldehydes, ketones, lactones, esters, and the like. 

D. Tritium Gas Exposure Labehng - This procedure involves exposing precursors 
containing exchangeable protons to tritium gas in the presence of a suitable catalyst 

E. N-Methylation using Methyl Iodide [^H] - This procedure is usually employed to 
20 prepare O-methyl or N-methyl (^H) products by treating appropriate precursors with high 

specific activity methyl iodide (^H). This method in general allows for higher specific activity, 
such as for exanq>le, about 70-90 Ci/imnol. 

Syntiietic methods for incorporating activity levels of ^^I into target molecules include: 

A. Sandmeyer and like reactions - This procedure transforms an aiyl or heteroaryl 
25 amine into a diazonium salt, such as a tetrafluoroborate salt, and subsequentiy to ^^I labeled 

conipound using Na^^. A represented procedure was reported by Zhu, D.-G. and co-workers in 
J. Org, Chenu 2002, 67, 943-948. 

B. Qrtho ^^odination of phenols - This procedure allows for tiie incorporation of ^^I at 
the ortho position of a phenol as reported by Colher, T. L. and co-workers in J. Labeled Compd 

30 Radiopharm. 1999, 42, 5264^266, 

C Aiyl and heteroaryl broniide exchange with This method is generally a two 
step process. The first step is the conversion of the aryl or heteroaryl bromide to the 
corresponding tri-alkyltin intermediate using for example, a Pd catalyzed reaction [i.e. Pd(Ph3P)4] 
or through an aryl or heteroaryl lithium, in the pres^ice of a tri-alkyltimhaUde or hexaalkylditim 
35 [e.g., (CH3)3SnSn(CH3)3]. A represented procedure was reported by Bas, M.-D, and co-workers 
in J: Labeled Compd Radiopharm, 2001, 44, S280-S282. 
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A radio-labeled hRUPSS compound of Formula (I) can be used in a screening assay to 
identify/evaluate con:q)ounds. In general terms, a newly synthesi2ed or identified oon^wund (i.e., 
test compound) can be evaluated for its ability to reduce binding of tbe ''radio-labeled compound 
of Formula (I)" to the hKUFSS receptor. Accordingly, the ability of a test compound to conpete 
5 with the ''radio-labeled compound of Formula (I)" far the binding to the hR1)P38 receptor 
direclly correlates to its binding afBnity. 

The labeled confounds of Ibe present invention bind to the hRTJPSS receptor. In one 
embodiment the labeled compound has an IC50 less than about 500 |jM, in another embodiment 
the labeled conq)oimd has an IC50 less than about 100 pM, in yet another embodiment the labeled 
10 compound has an IC50 less than about 10 pM, in yet another embodiment the labeled compound 
has an IC50 less than about 1 pM, and in still yet another embodiment the labeled inhil>itor has an 
IC50 less than about 0.1 pM. 

Otiier uses of the disclosed receptors and methods will become apparent to those in the art based 
upon, inter alia, a review of this disclosure. 
15 As will be recognized, the steps of the naethods of the present invention need not be 

performed any particular number oftimes or in any particular sequence. Additional objects, 
. advantages, and novel features of this invention will become zppscc&at to those skilled in the art 
upm examination of the following exanq)les thereof which are intended to be illustrative and not 
intended to be linodting. 

20 

EXAMPLES 

The following examples are presented for purposes of elucidation, and not limitation, of 
the present invention. One of ordinary skill in the art would be able to design equivalent assays 
and methods based cm the disclosure herein, all of which form part of &e present invention. 

25 

Example 1 

Rodent Dubetes Models 

Rodent models of type 2 diabetes associated with obesity and insulin resistance have 
been developed. Genetic models such as db/db and ob/ob [^eeDiabetes (1982) 31:1-6] in mice- 

30 and fe/fe in zucker rats have been developed for understanding the pathophysiology of disease 
and for testing candidate therapeutic compounds pDiabetes (1983) 32:830-838; Annu Rep 
Sankyo Res Lab (1994) 46: 1-57], The homo2ygous animals, C57 BL/KsJ-db/db mice developed 
by Jackson Laboratory are obese, hyperglycemic, hyperinsulinemic and insulin resistant [J Clin 
Invest (1990) 85:962-967], whereas heterozygotes are lean and normoglycemic, hi the dh/db 

35 model, mice progressively develop insulinopenia with age, a feature commonly obsoved in late 
stages of human type 2 diabetes when sugar levels are insufficiently controlled. Since flus model 
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resembles that of human type 2 diabetes, the compounds of the present invention are tested for 
activities including, but not limited to, lowering of plasma glucose and triglycerides. Zucker 
(fa/fa) rats are severely obese, hyperinsulinemic, and insulin resistant {Coleman, Diabetes (1982) 
3 1 : 1 ; E Shaftir in Diabetes Mellitus, H Rifkdn and D Porte, Jr, Eds [Elsevier Science Publishing 
5 Co, New York, eA 4, (1990), pp. 299-340]}, and the fe/fa mutation may be the rat equivalent of 
the murine db mutatioQ [Friedman et al, Cell (1992) 69:217-220; Tmett et al, Proc Natl Acad Sci 
USA (1991) 88:7806]. Tubby (tub/tub) mice are characterized by obesity, moderate insulin 
resistance and hypmnsulinemia without significant hyperglycemia [Coleman et al. Heredity 
(1990) 81:424]. 

1 0 The present invention encompasses the use of compounds of the invention for reducing 

the insulin resistance and hyperglycemia in any or all of the above rodent diabetes models, in 
humans with type 2 diabetes or other prefored metaboUc-related disorders or disorders of Kpid 
metabolism described previously, or in models based on other mammals. Plasma glucose and 
insulin levels will be tested, as well as ofbsr &ctors including, but not limited to, plasma fiiee 

1 5 &tty acids and triglycerides. 

hi Vivo Assay for Anti-Hvperdvcemic Activitv of Compounds of the Invention 

Genetically altered obese diabetic mice (db/db) (male, 7-9 weeks old) are housed (7-9 
mice/cage) under standard laboratory conditions at 22*'C and 50% relative humidity, and 
maintained on a diet of Purina rodent chow and water ad libitmn. Prior to treatment, blood is 

20 collected from the tail vein of each animal and blood glucose concentrations are determined 
using One Touch Basic Glucose Monitor System (Lifescan). Mice that have plasma glucose 
levels between 250 to 500 mg/dl are used Each treatment group consists of seven mice that are 
distributed so that the mean glucose levels are equivalent in each group at the start of the study, 
db/db mice are dosed by micro-osmotic punq)s, inserted using isoflurane anesthesia, to provide 

25 compounds of the invention, saline, or an irrelevant conq>ound to the mice subcutaneously (s.c.). 
Blood is sanq)led from the tail vein at intervals thereafter and analyzed for blood glucose 
concentrations. Significant differences between groiq}s (con^Daring con^)ounds of the invention 
to saline-treated) are evaluated using Student t-test 

30 Example 2 

Mouse AimROSCiiEROSis Model 

Adiponectin-deficient mice generated through knocking out the adiponectin gene have 
been shown to be predisposed to atherosclerosis and to be insulin resistant. The mice are also a 
suitable model for ischemic heart disease P^atsuda, M et al. J Biol Chem (2002) July, and 
35 references cited therein, the disclosures of which are incoiporated herein by reference in their 
entir^]. 
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Adq)onectin knockDUt mice are housed (7-9 mice/cage) under standard laboratQiy 
conditions at 22^ and 50% relative humidity. The mice are dosed by micro-osmotic pumps» 
inserted using isofturane anesthesia, to provide compounds of the invention, saline, or an 
irrelevant compound to the mice subcutaneously (sx.). Neointimal thicloening and ischemic 
S heart disease are determined for different groiq)S of mice sacrificed at difBsrent time intervals. 
Significant differmces betwem groiqis (comparing con^unds of the invmtion to saline4reate(Q 
are evaluated using Student t-test 

Examples 

1 0 inhibmon of isoproterenol stimulated lipolysis in human subcutaneous 
Adipocytes 

Nicotinic acid and l-Isopropyl-lff-benzotriazole-S-carboxylic acid were separately 
dose-dependenfly applied to isoproterenol (100 nM) stimulated primary human adipocytes. 
Figure 2 illustrates the ability of l-Isopropyl-Li7-beiizotriazole-5-carboxylic add to inhibit 
1 5 isoproterenol stimulated lipolysis in adipocyte primary cultures derived fi-om human 
subcutaneous fat in a dose-dependent manner comparable to that of nicotinic acid. 

Example 4 

In Vitro Biological Activity 

20 A modified Flash Plate™ Adenylyl Cyclase kit (New England Nuclear; Cat No. 

SMP004A) was utilized for direct identification of candidate compounds as agonists to 
hRUP38 (Seq. Id. Nos. 1 & 2) or hRUP25 (Seq. Id. Nos. 3 & 4) in accordance witii the 
following protocol: 

CHO cells stably transfected with hRUP38 were harvested firom flasks via non- 
25 enzymatic means. The cells were washed in PBS and resuspended in the manufacturer's 

Assay BuflFer. Live cells were counted using a hemacytometer and Trypan blue exclusion, and 
the cell concentration was adjusted to 2x10^ cells/ml. cAMP standards and Detection Buffer 
(comprising 2 |iCi of tracer [*^^-cAMP (100 jil) to 1 1 ml Detection Buffer) were prepared 
and maintained in accordance with the manufacturer's instructions. Candidate compounds 
3 0 identified as per above (if frozen, thawed at room temperature) were added to their respective 
wells (preferably wells of a 96-well plate) at increasing concoitrations (3|il/well; l2\iM final 
assay concentration). To these wells, 100,000 cells in SO^il of Assay Buffer were added and 
the mixture was then incubated for 30 minutes at room tenq)erature, with gentle shaking. 
Following the incubation, lOO^il of Detection Buffer was added to each well, followed by 
35 incubation for 2-24 hours. Plates were counted in a Wallac MicroBeta™ plate reader using 
*Trot #3 r* (as per manufacturer instructions). 
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Examples: Representative Biological Activity. 

The biological in vitro activity was determined using the cAMP Whole Cell method, one 
representative exanq)le is shown in the table below: 



Cooapoimd 


hRCP38(EC5o) 
cAMP Whole Cell (hM) 


Example 6.1 


388* 



Value is an average of sevoa (7) trials. 
Certain conq)ounds in the Examples showed below display EQo activities in the cAMP 
Whole Cell (nM) assay of less than about 25 pM. 



Example 6.1 Preparation of l-Isopropyl-lH-benzotriazole-5-carboxylic acid. 

O 



HO 



10 4-Isopropylaniino-3-nitro-benzoic acid (0.077g, 0.34mmol) was taken up in ethyl acetate 

(SOmL), palladium (10% on carbon, O.OIOg) added and the suspension shaken at room 
temperature under a hydrogen atmosphere (balloon pressure) for 3 hours. The resulting solution 
was filtered tihrough ceUte and solvent removed under reduced pressure to give 3-amino-4- 
ethylamino-benzoic acid as a pale brown glass. The diamine was taken up immediately in glacial 

15 acetic acid (5mL), and polymer supported nitrate (0.030g, loading ca 4mmolg'^ 0.12imnol) 

added. The mixture was shaken overnight at room temperature under argon, filtered and solvent 
removed under reduced pressure to give l-isopropyl-lH-benzotriazole-5-^aiboxylic acid as a 
brown crystalline solid (0.057g, 0.28mmol, 81%). m/z (ES^): 206 [M+H]''. NMR (CD3OD): 
. 8.58 (s, IH, C(4)-H), 8,09 (dd, IH, Ji=8.8, J2=1.4, C(6>H), 7.79 (dd, IH, J,-8.8, Jr=0.5, C(7)-H), 

20 5.15 (septet, IH, J=6.7, CaiCRshX 1.63 (d, 6H, J=6.7, CH(CH3)2). 

The intomediate 4-isopropylamino-3-nitro-benzoic add was prepared in the following 

manner: 

a. 4-Isopropylaniino-3-nitro-benzoic acid 

As: 

25 A mixture of 4-fluoro-3-ni1roben2oic acid (100 mg, 0.541 mmol), isopropyl amine (40 

mg, 0.678) and sodium bicarbonate (0.10 g, 1.2 mmol) in H2O (3 mL) was heated to 150**C for 
20 minutes under microwave irradiation. The resulting orange mixture was cooled, poured into 1 
N HQ (40 mL) and extracted into EtOAc. The solvoit was removed under reduced pressure to 
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(4-isopropylammo-3-mtro-benzoic acid as a yellow solid which was used wittout further 
purification. *H NMR (CDClj) 5 9.05 (d, 7= 2.0 Hz, 1 H), 8.47, (d, / = 6.5 Hz, 1 H), 8.16 (dd, J, 
= 9.1 Hz, = 2.0 Hz, 1 H), 7.00 (d, / = 9.1 Hz, 1 H), 4.01 (septet, 7= 6.5 Hz, 1 H), 1.47 (d, J = 
6.5 Hz, 6 H). 

5 

Exanq>le 62 Preparation of l-Cyclopentyl-lH-benzotriazole-S-carbozylic add. 

O 



l-Cyclopentyl-lH-benzotriazole-S-carboxylic acid was prq)ared in a similar as 
described in Bxmaple 6.1 using 4-cyclopentylamino-3-nitro-benzoic acid as the intermediate, m/z 



10 (ES^): 232 [M+H]*. 'H NMR (CDjOD): 8.67 (dd, IH, J,=1.3, J2=0.7, C(4)-II), 8.19 (dd, IH, 

J,=8.8, J2=1.3, C(6)-H), 7.87 (dd, IH, J,=8.8, J2=0.7, q7)-H), 5.45-5.30 (m, IH, NCH), 2.45- 

220 (m, 4H), 2.10-1.95 (m, 2H), 1.95-1.80 (m, 2H). 

The intermediate 4-cyclopentylainino-3-nitK>-benzoic acid was prepared in a manner as 

described in Example 6.1 a. using cyclopentylamine. *HNMR (CD3OD): 8.81 (d, IH, J=2.1, 
15 C(2)-H), 8.06 (dd, IH, J,=9.1, J2=2.1, C(6)-£D, 7.12 (d, IH, J=9.1, C(5)-H), 4.2-4.1 (m, IH, 

NHQD, 2.3-2.1 (m, 2H), 1.9-1.6 (m, 6H). 

Example 63 Preparation of l-(2'-BDt}4)-lH-beiizotriazole-5-carbo]giic add. 



in Exan^jle 6.1 using 4-(2'-butyl)amino-3-niiio-baizoic acid, m/z (ES*): 220 [M+H]*. 'H NMR 
(CD3OD): 8.72 (dd, IH. J,=U, J2=0.7, C(4)-H), 8.22 (d4 IH, J,=8.8, J2=1.3, C(6>H), 7.91 (dd, 
IH, J,=8.8, Jr=0.7, C(7)-H), 5.10-5.00 (m, IH, NCH). 2.30-2.05 (m. 2H, QLCHj), 1.75 (d, 3H, 
J=6.8, CHCH3), 0.85 (t, 3H, J=7.4, CRiCRi). 



manner as described in Example 6.1 a. using 2-butylamine. 'H NMR (CD3OD): 8.81 (d, IH, 
J=2.1, C(2)-H), 8.04 (dd, IH, Ji=92, J2=2.1, C(6)-H). 7.10 (d, IH, J=9.2, C(5>H), 3.82 (sextet 
like, IH, J=6.4, NHCH), 1.75-1.65 (m, 2H, CB2CH3), 1.31 (d, 3H, J=6.4, CHCBb), 1.02 (t, 3H, 
J=7.5,CH2CH3). 






25 



The intermediate 4-(2'-butyl)amino-3-ni1ro-benzoic acid was prepared in a sinnilar 



30 
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Example 6.4 Preparation of l-(3'-PentyI)-lH-'beiizotriazole-5-carboxylic acid. 



O 




l-(3 '-Pentyl)-lH-ben2Dtriazole-5-carboxyIic acid was prepared in a similar manner as 
described in Example 6.1 using 4-(3'-Pen1yl)amino-3Htiitro-benzoic acid, m/z (ES+): 234 
[M+H]+. ^HNMRCCDaOD): 8.51 (dd, IH, J1=L4, 12=0.6, C(4)-H), 8.00 (dd, IH, Jl=8.8. 
J2=1.4, C(6)-H), 7.69 (dd, IH, Jl=8.8, J2=0.6, C(7)-H), 4.60 (septet like, IH. J=^.8, NCH), 2.10- 
i;85 (m, 4H, CH2CH3), 0.58 (t, 6H, 'J-7.4;CH2CH3). 

The intmnediate 4-(3*-pentyl)anuno-3-nitro-benzoic acid was prepared in a similar 
manner as described in Exan5)le 6.1 a. using 3-pentylaniine. NMR (CDCi3): 8.90 (d, IH, 
J=2.1, C(2)-H). 8.35 (d, IH, J=8.2, NH), 7.98 (dd, IH, Jl=92, J2=1.8, q6)-H), 6.83 (d, IH, 
J=9.2, C(5).H), 3.50 (sextet like, IH, J=7.6, NHCH), 1.75-1.50 (m, 4H, CH2CH3), 0.92 (t, 6H, 
J=7.4,C3I2CH3). 

Example 6.5 Preparation of l*Cyclohexyl-lH-benzotriazole-5-carbox}iic acid 



O 




l-Cyclohexyl-lH-benzotriazole-5-carboxylic acid was prepared in a similar maimer as 
described in Example 6.1 using 4-cyclohexylamino-3-nitro-benzoic acid, m/z (ES+): 246 
[M+H]+. 'HNMR(CD30D): 8.67 (s, 1H,C(4)-H), 8.19 (dd, IH, Jl=8.8, J2=1.4,C(6)-H),7.90 
(d, IH, J=8.8, C(7)-H), 4.95-4.80 (m, IH, NCH), 2.25-2.05 (m, 4H), 2,05-1.95 (m, 2H), 1.90- 
1.80 (m, IH), 1.70-1.55 (m, 2H), 1.50-1.40 (m, IH). 

He intCTnediate 4-Cyclohexylamino-3-nitro-benzoic add was prepared in a siinilar 
manner as described in Exanqjle 6.1 a. using cyclohexylamine. ^H NMR (CD3OD): 8.80 (d, IH,. 
J=2.1, C(2)-H), 8.03 (dd, IH, Jl=9.2, J2=2.1, C(6)-H), 7.10 (d, IH, J=9.2, C(5)-H), 3.75-3.65 (m, 
IH,NHCH), 2.10-2.05 (m, 2H), 1.85-1.75 (m, 2H), 1.75-1.60 (m, IH), 1.60-1.30 (m, 5H). 

Example 6.6 Preparation of l-BenzyI-lH-benzotriazoIe-5-carboxyIic add. 
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10 



l-Benzyl-lH-benzotriazole-S-carboxylic acid was prepared in a similar manner as described in 
Example 6.1 using 4-benzylaniino-3-ni1ro-benzoic acid, m/z (ES+): 254 [M+H]+. NMR 
(CD3OD): 8.59 (dd, IH, Jl=1.3, J2=0.7, C(4>H), 8.04 (dd, IH, Jl=8.8, J2=1.3, C(6)-H), 7.62 
(dd, IH, Jl=8.8, J2=0.7, C(7>H), 5.87 (d, 2H, NCH2). 

The intermediate 4-benzylamino-3-nitro-benzoic acid was prepared in a similar n^nner 
as described in Example 6.1 a. using benzylamine. >MR (CDC13): 9.00 (d, IH, J=2.0, C(2)- 
H), 8.79 (t, IH, J=5.5, NH), 8.06 (dd, IH, Jl=9.1, J2=1.8, C(6>.H), 7.5-7.3 (m, 5H), 6.89 (d, IH, 
J=9.1, C(5>H), 4.63 (d, 2H, NHCH2). 

Example 6.7 PreparatioE of l-PropyHH-benzotriazole-S-cariMixyUc add. 



l-Propyl-lH-benzotriazole-5-carb(H^lic add was prepaied in a siniilar maimer as 
described in Exan^jle 6.1 using 4-propylainino-3-nitro-benzoic acid, m/z OES+): 206 |M+H]+. 
15 'HNMR (CD3OD): 8.69 (dd, IH, Jl=1.4, J2=0.7, C(4>H), 820 (dd, IH, Jl=8.8, J2=1.4, CX6)- 
H), 7.86 (dd, IH, Jl=8.8, J2=0.7, CC7)-H), 4.73 (t, 2H, J=7.0,NCH2), 2.06 (sextet like, 2H, 
. J=72,CIECH3),0.96(t,3H,J=7.4,CH2CH3). 

The intennediate 4-propylamino-3-«itio-beiizoic acid was prepared in a similar manner 
as described in Example 6.1 a. using 1-propylamine. 'HNMR(CD30D): 8.80(d, IH, J=2.1, 
20 CX2>H), 8.04 (dd, IH, Jl=9.1, J2=^.l, C(6)-H), 7.07 (d, IH, J=9.1, C(5)-H), 3.40 (t, 2H, J=7.1, 
NHCH2), 1.76 (sextet like, 2H, J=7.3, CH2CH3), 1.06 (t, 3H, J=7.4, CH2CH3). 

Ezanqtle 6^ Preparatton of l-Cydopropyl-lH-boizotrtazoIe-S-carboxjiic add. 

0 

-N 



HO' 




N 



25 l<::yclopropyl-lH-benzotriazole-5-carboxylic acid was prepared in a similar manner as 

described in Example 6.1 using 4-cyclopropylamino-3-nitro-benzoic acid, m/z (ES+): 204 
[M+H]+. ^HNMRCCDaOD): 8.67 (dd, IH, JI=L4, J2=0.7, C(4>H), 8.23 (dd, IH, Jl=8.7, 
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J2=l.4, C(6)-H), 7.92 (dd, IH, Jl=8.7, J2=0.7, C(7)-H). 4.05-3.95 (m, IH, NCH), 1.4-1.3 (m, 

411). ■ 

The intennediate 4-cyclopropylaniino-3-m1io-benzoic acid was p 
manner as described in Example 6.1 a. using cyclopropylamine. 'H NMR (CD3OD): 8.78 (d, 
IH, J=2.0, C(2)-H), 8.09 (dd, IH, Jl=9.0, J2=2.0, C(6)-H), 7.47 (d, IH, J=9.0, C(5)-H), 2.71 
(septet like, IH, J=3.5, NHC3I), 1.05-0.95 (m, 2H), 0.75-0.65 (m, 2H). 

Exan^e 6.9 Preparation of l-(3'-l5opropoxy-iprop3i)-lH-beiizotriazole-5-Garbosyiic add. 

O 



10 l-(3 '-Isopropoxy-propyl)-lH-benzotriazole-5-carboxylic acid was prepared in a similar 

manner as described in Example 6.1 using 4-(3'-isopropoxy-propyl)amino-3-nitro-benzoic acid, 
m/z (ES+): 264 [M+H]+. 'H NMR (CD3OD): 8.68 (dd, IH, Jl=1.4, J2=0.7, C(4)-H), 8.20 (dd, 
IH, Jl=8.8. J2=l .4, C(6)-H), 7.86 (dd, IH, Jl=8.8, J2=0.7, C(7)-H), 4.85 (t, 2H, NCH2), 3.49 
(septet, IH, J=6.1, CH(CH3)2), 3.41 (t, 2H, J=5.8, 0120), 2.25 (quiatet like, 2Hi J=5.9, 

15 CH2Ce2CH2), 1.07 (d, 6H, J=6.1, CH(CH3)2). 

Hie intermediate 4-(3 '-isopropoxy-propyl)amino-3-nitro-benzoic acid was prepared in a 
similar manna- as described in ^cample 6. 1 a. using 3-isopropoxypropyl amine. 'H NMR 
(CD3OD): 8.80 (d, IH, J=2.1, C(2)-H), 8.04 (dd, IH, Jl=9.1, J2=2.1, C(6)-H), 7.09 (d, IH, J=9.1, 
C(5)-H), 3.65-355 (m, 3H, NHCH2 & CH(CH3)2), 3.53 (t, 2H, J=6.5, CH20), 1.97 (quintet 

20 like, 2H, J=6.1, CH2CH2CH2), 1.18 (d, 6H, J=6.1, CH(CH3)2). 

Example 6.10 Prqtaration of l-(Tetrahydro-fnraii-2'-yimd]iy^lH-beiizotriazole-5- 
carboxylic add. 



O 

HO" 




N 
N 



25 l-(Tetridiydro-fiiran-2'-yimelhyO-lH-benzotriazole-5-caiboxj^c acid was piiq)ared in a 

similar manner as desoibed in Example 6.1 using 4-(tetFal]ydro-furan-2'-ylmettiyl)amino-3- 
nilro-baizoic acid m/z (ES+): 248 [M+H +. 'H NMR (CD3OD): 8.67 (s, IH, C(4)-H), 8.18 (dd, 
IH, Jl=8.7, J2=1.4, C(6)-H), 7.90 (dd, IH, Jl=8.8, J2=0.4, C(7>H), 4.95-4.85 (m, IH), 4.79 (dd. 
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IH, Jl=14.6, J2=6.5), 4.42 (ddd, IH, Jl=13.4, 32=6.6, J3=3.6), 3.80-3.60 (m, 2H), 220-2.05 (m, 
IHO, 1.95-1.55 (m, 3H). 

The intennediatB 4-{tdralqrdro-fiim-2'-ylnje%i)atniiK>-3-nit^^ acid was 
prepared in a similar maimar as described in Example 6.1 a. using tetraliydrD-fiiran-2- 
5 yhne%l)aniine. "H NMR (CD3OD): 8.78 (d, IH, f=2.1, C(2)-H), 8.03 (dd, IH, Jl=9.1, J2=2.1, 
C(6)-H), 7.1 1 (d, IH, J=9.1, QSyS), 4.25-4.15 (m, IB). 3.91 (dd, IE, Jl=15.0, J2=6.7). 3.79 
(dd, IH, Jl=13.9, J2=7.0), 3.58 (dd, IH, Jl=13.5. J2=3.8), 3.42 (dd, IH. Jl=13.5, J2=7.0), 2.15- 
2.05 (m, IHO, 2.05-1.85 (m, 2H), 1.80-1.70 (m, IH). 

10 Exunple6.ll Preparation of l-Cydo1ral34-m4>eiizotiiazole-S-cai1)oxylk add. 

l-Cyclobulyl-lH-baizotriaa)le-5-caibo:grKc acid was prqared in a similar manner as 
described in Exanqile 6.1 using 4^q«lobu1ylaniino-3-4iilio-bCTZoic acid, m/z (ES+): 218 
[M+H1+. 'HNMR (CD3OD): 8.68 (dd. IH, Jl=1.4, J2=0.6, C(4)-H), 8.19 (dd, IH, Jl=8.8, 
15 ]2r=lA, C(6)-H). 7.86 (dd, IH, Jl=8.8, J2=0.6, CC7)-H), 5146 (quintet like, IH, J=8.3, NCH), 
2.95-2.80 (m, 2H), 2.80-2.65 (m, 2H), 2.15-2.05 (m, 2H). 

The intermediate 4-cyclobulylamino-3-nib:o-b«izoic add was prepared in a similar 
manner as described in Example 6.1 a. using cyclobutylamine. 'HNMR (C!DjOD): 8.78 (d, IH, 
J=^.0, C(2)-H), 8.03 (dd, IH, Jl=9.0. J2=2.0, C(6)-H), 6.93 (d. IH, J=9.0, CX5)-H), 422 (quintet 
20 like, IH, J=7.8,NHCH), 2.60-2.50 (m, 2H), 2.15-2.00 (m, 2H), 2.00-1.85 (m, 2H). 

Example 6.12 Preparation of l-(2-Methoi7-eaiyl>-lH-benzotriazoIe-5-carl>oxy]ic add. 

O 

N 
N 

S ' 

l-(2-Metho:qr-ethyl)-lH-banzotiiazole-5-caiboxylic acid was prq)ared in a similar manna- as 
25 described in Exaraple 6. 1 using 4-(2'-methoxy-eftiyl)aniino-3-nitro-benzoic acid, m/z (ES+): 

222 [M+H]+. 'HNMR (CPjOD): 8.67 (dd. IH, Jl=1.4, 32=0.7, CX4)-H). 8.18 (dd, IH, Jl=8.8, 

J2=1.4, C(6)-H), 7.87(dd, IH, 1=8.8, J2=0.7, C(7)-H), 4.93 (t, 2H, J=5.1, NCEE), 3.91 (t, 3H, 

J=5.1, 0CH2), 3.29 (s, 3H, OCH3). 

The intermediate 4-(2'-me1iioxy-ethyl)amino-3-nitro-benzoic acid was prepared in a 
30 similar iiianner as described in Exaiiple 6.1 a. using 2-mellioxyetbylamine. 'HNMR(CD30D): 
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8.80 (d, IH, J=2.1, C(2>H), 8.05 (dd, IH, Jl=9.1, J2=2.1, C(6)-H), 7. 10 (d, IH, J=9.1, C(5)-H), 
3.69 (t, 2H, J=5.2, NHeH2), 3.60 (t, 3H, J=5.2, 0CH2), 3.42 (s, 3H, OCH3). 

Example 6.13 Preparation of l-(3'MethoxybenzyQ-lH-beiizolriazole-5-carbo^Iic add. 

o' 




5 

l-(3'Metho3Qrben2yl)-lH-benzotriazole-5-caiboxylic acid was prepared in a similar 
maimer as described in Exsmaplt 6. 1 using 4-{3 'methoxyben2yl)amino-3-nitro-benzoic acid, m/z 
(ES+): 284 |M+H]+. 'H NMR (CD3OD): 8.69 (dd, IH, Jl=1.4, J2=0.7, C(4>B5, 8.15 (dd, IH, 
Jl=8.7, J2=1.4, C(6)-H), 7.72 (dd, IH, Jl=8.7, J2=0,7, C(7)-H), 7.26 (t, IH, J=7.9, C(5')-H), 7.0- 

10 6.8 (m,3H), 554 (s,2H,NCH2), 3.75 (s.3H,OCH3). 

The intennediate 4-(3'medioxybenzyl)amino-3-iutro-baizoic add was {sepaied in a 
similar maimer as described in Exanq>le 6. la. using 3-me1hax>d}ei)^lanm 'HNMR 
(CDjOD): 8.82 (d, IH, J=2.1. C(2yS), 7.97 (dd, IH, Jl=9.1, 12=^.1, C(6)-H), 7.27 (t, IH, J=8.1. 
C(5')-H), 7.0-6.9 (m, 3H), 6.84 (dd, IH, Jl=^.5, J2=2.5, C(5)-H), 4.64 (s, 2H, NHCH2), 3.78 (s, 

15 3H,CX3D). 

Example 6.14 Preparation of l-(4'Methozybeiiz3i)-lH-benzotiiazoIe-5-carboxy]ic add. 

O 




l-(4'Me&oxyben2yl)-lH4)enzotriazole-5KjaiboxyK^ acid was prepared in a ^tunilar 
20 maimer as described in Exatiq>le 6.1 using 4-(4'mefhoxybeii2yl)amino-34Utro-bai2oi m/z 
(ES+):284[M+H]+. •HNMR(CP30D): 8.68 (s, 1H,C(4)-H), 8.14(dd, IH, Jl=8.8, J2=1.4, 
C(6)-H), 7.72 (d, IH, J=8.8, C(7)-H), 7.31 (d, 2H, J=8.7, C(2')-H), 6.90 (d, 2H, J=8.7, C(2'>H), 
5,90 (s, 2H, NCH2), 3.76 (s, 3H, 0CH3). 

Ibe intermediate 4-(4'methoxybea^l)ainino-3-Qitro-beDzoic acid was prepared in a 
25 similar maimer as desoibed in Exaiiq)le 6.1a. using 4-mefh(»yben2ylamine. 'H NMR 

(CD3OD): 8.81 (d, IH, J=2.0, C(2)-H), 7.98 (dd, IH, Jl=9.0, J2=2.0, C(6)-H), 7.31 (d, 2H, J=8.8, 
C(2'>H). 7.00 (d, IH, 1=9.0, C(5)-H),6.91 (d, 2H, J=8.8, C(3')-H) 4.59 (s, 2H, NHCH2), 3.78 (s, 
3BtOCH3). 
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Example 6.15 Prqiaratlon of l-[2M4"-Methoxy-phenyQ-eth34aiiiiBO]-m-beiiz(»triazol^^ 
carbo3[Siic add. 



15 



O 

HO 




l-[2X4''-Methoxy-phenyl)-ethylammo]-lH-benzotru^ acid was 

5 - prqrared ma similar maimer as described in Example 6.1 us^ 

efliylamino]-3-mtro-benzoicacid. m/z(ES+): 298 [M+H]+. "HNMRCCDjOD): 8.41 (s, IH, 
C(4>H), 7.84 (dd, IH, Jl=8.8, J2f=1.3. C(6)-H). 729 (d, IH, J=8.8, C(7>H). 6.72 (d, 2H, J=8.6. 
C(2">H). 6.50 (d, 2H. J=«.6, C(3'>H). 4.73 (t, 2H, J=6.8. NCH2), 3.48 (s. 3H, 0CH3), 5.90 (t, 
2H,J=6.8,NCH2CH2). 

10 • The intermediate 4-[2'-(4"-me&oxy-plienyl)-ethylamiiio]-3-mtro-benzoic acid was 

prepared in a similar manner as described in Exaiaple 6.1 a. using 2-(4-methoxy-phenyI)- 
ethylamine. 'H NMR (CD3OD): 8.77 (d, IH, J=2.0, C(2>H), 8.02 (dd, IH, JI=9.1, J2=2.0, C(6)- 
H), 720 (d, 2H, J=8.6, C(2")-H), 7.06 (d, IH, J=9.1, C(5)-H), 6.87 (d, 2H, J=8.6, C(3')-H) 3.78 
(s, 3H, 0CH3), 3.65 (t, 2H. J=7.0. NHCH2), 2.96 (t, 2H, J=7.0, NHCH2CH2). 



Example 6.16 Preparation of l-l2'-(3"-Metlioxy-phenyO-etlijiamino]-lH-beiizotriazol6-5- 
carbosylic add. 




l-[2'-(3' ^Methoxy'i>henyl)-e(hylaniino]-lH-benzolriazoie-5-carboxylic acid was 
20 prepared in a similar manner as described in Example 6.1 using 4-[2'-!(3"-methoxy-phenyl)- 
e%lamino]-3-mtro-benzoicacid. m/z(ES+): 298 [M+H]+. 'HlSIMRCCDaOD): 8.61 (dd, IH, 
Jl=1.4, J2=0.7, C(4)-H), 8.03 (dd, IH, Jl=8.8, J2=1.4, C(6)-H), 7,48 (dd, IH, Jl=8.8. J2=0.7, 
C(7)-H), 7.06 (t, IH, J=7.9, C(5")-H). 6.69 (ddd, IH, Jl=8.3, J2=2.5, J2=0.6, C(6")-H), 6.61 (d, 
IH, J=7.5, C(4")-H), 6.53 (t, IH, J=2.0, C(2'>H), 4.98 (t, 2H, J=6.8, NCH2), 3.62 (s. 3H, 
25 OCH3),327(1,2H,J=6.8,NCH2CH2). 
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The intermediate 4-[2'-(3''-methoxy-phenyl)-ethylaniino]-3-nitro-benzoic acid was 
prepared in a similar manner as described in Exoiaple 6. 1 a. using 2-(3-methoxy-phenyl)- 
ethylamine. ^HNMR (CD3OD): 8.77 (d, IH, J=2.1, C(2)-H), 8.02 (dd, IH, Jl=9.1, J2=2.1, C(6)- 
H), 7.22 (t, IH, J=8.6, C(5">H), 7.06 (d, IH, J=9.1, C(5>H), 6.90-6.85 (m, 2H) 6.85-6.75 (m, ^ 
5 IH), 3.78 (s, 3H, 0CH3), 3.68 (t, 2H, J=7,0, NHCH2), 3.00 (t, 2H, J=7.0, NHCH2CH2). 

Example 6.17 Preparation of l-(3'^'-DifluorobenzyI)-lH-beii2»tria2»Ie-5-carbox^^ add. 

O 



20 




F 



l-(3\5'4)ifluorobenzyl)-lH-beii2o1riazole-5-carboxylic acid was prepared in a siniilar 
10 manno' as described in Example 6.1 using 4-(3 ',S'-difluoroben2yl)annno-3-nitro4)enzoic acid, 
m/z (ES+): 290 [M+H]+. 'H NMR (CD3OD): 8.72 (dd, IH, Jl=1.4, J2=0.6, C(4)-H), 820 (dd, 
IH, Jl=8.8, 12=1.4, C(6)-H), 7.78 (dd, IH, Jl=8.8, J2=0.6, C(7)-H), 7.00^.90 (m, 3H), 6.00 (s, 
2H,NCH2). 

Tbs intmnediate 4-(3 ',5 '^]iflu(nxibenzyl)aniino-3-nitio-l)enzoic acid was prqnred in a 
1 S similar mama: as described in Exsaaaple 6. 1 a. using 3,S-difluan>-ben2ylamine. 'H NMR 

(CD3OD): 8.34 (d, IH, J==2.0, C5(2)-H), 7.99 (dd, IH, Jl=8.6, J2=2.0, C(6)-H), 7.05-6.85 (m, 4H), 
4.71(s,2H,NHC3I2). 

Ezanqple 6.18 Prqpaiadonof l-(2-£(]tylstilfany]ret]i;^-lH-beiizotriazole-5-carbox^ add. 



l-(2-Ethylsul£myl-<{hyl)-lH4ienzotriazole-5-caiboxyUc acid was pr^^ 
manner as desraibed in Exan^le 6.1 using 4-(2-«diylsu]&nyI-etbylanitno)-3-nilFo4>enzoic acid. 
'HNMR (CD3OD): 8.69 (d, IH., J=0.8, C(4>H). 8.21 (dd, IH, Jl=8.8, J2=1.4, CX6)-H), 7.89 (d, 
IH, J=8.8, C(7)-H), 4.95 (t, 2H, J=6.8, NCH2), 3.18 (t, 2H, J=6.8,NCH2CH2), 2.48 (q, 2H, 
25 J=7.6, CH2CH3), 1 .18 (t, 3H, J=7.4, CH2CH3). 

The intermediate 4-(2-ethyIsulfciyl-ediylamino)-3-ni1ro-ben2oic acid was prepared in a 
similar maimer as described in Example 6. 1 a. using 2-ethylsulfanyl-ethylamine. 'H NMR 
(CDCI3): 8.99 (d, IH, J=1.9, C(2)-H), 8.68 (br s, IH, NH), 8.12 (dd, IH, Ji=9.0, J2=1.9, C(6)-H), 
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6.97(4 IH, J=9.1,C(5>H),3.61 (q like. 2H,J=6.3.NHCB2), 251 (t, 2H. J=6.8, NCHaCIis). 
2,63 (q, 2H, 3=7 A, C^CHj), 1.32 (1, 3H, J=7.4, C&).. 

Example 6.19 Prq>aradon of l-t-Bntyl-lH-benzotriazoIe-^-carboxjIic add. 

O 



HO' 



l-^-Bulyl-lH-benzofriazole-5-caiboxylic acid was prepared in a similar manner as 
desmbed in Exan5)le 6. 1 using 4-tert-butylamino-3-mtro-ben2»ic acid 'H NMR (CD3OD): 
8.68 (dd, IH, Jl=1.5. J2=0.6, CX4)-H), 8.17 (dd, IH, Jl=8.9, J2=1.5, C(6)-H). 8.07 (dd, IH, 
Jl=8.8, J2=0.6, C(7)-H), 1.90 (s, 9H, CH3). 
10 1 The inlmnediate 4-tert-butylaminoO-nitro-benzoic acid \^ 

maimer as described in Example 6.1 a. using tert-butylamine. NMR (CD3OD): 9.04 (d, IH, 
J=2.1, C(2>H), 8.25 (dd, IH. J,=9.2, J2=2.1, C(6>-BD, 7.54 (d, IH, J=9.2, C(5>-H), 1.78 (s, 9H, 
CH3). 

1 5 Example 6.20 Preparation of l.(3'-Hydroxy-propy]^lH-benzotriazole-5-carbo3ylic acid. 

O 

N 

N ■ 

H3'4Iy<tojq^-propjd)-lH4)eiizotriazol&-5Kjarbo acid was prepared in a similar 
manner as described in Exanq)le 6.1 using 4-(3-lQ^droxy-fm)pylamino)-3-m1ro-benzoic acid 'H 
NMRCCDjOD): 8.69 (dd, IH, Jl=1.4, J2=0.7, C(4)-H), 8.21 (dd, IH, Jl=8.8, J2=1.4, C(6)-H), 

20 7.88 (dd, IH, Jl=8.8, J2=0.7, C(7)-H), 4.87 (t, 2H, J=6.8, NCH2), 3.59 (t, 2H, J=6.0, CH20H), 
2.22 (quintet like, 2H, J=6.5, CH2CH2CH2). 

Hie intermediate 4-(3-hydroxy-propylamino)-3-nitro-benzoic acid was prepared in a 
similar manner as described in Example 6.1 a. using 3-hydroxy-propylaniine. 'H NMR 
(CDjOD): 8.81 (d, IH, J=1.9, q2)-H), 8.05 (dd, IH, Ji=9.1, J2=1.9, C(6>H), 7.11 (d, IH, J=9.1, 

25 C(5)-H), 3.73 (t, 2H, J=5.9, CHzOH), 3.55 (t, 2H, J=6.8, mCHO. 1-94 (quintet like, 2H, J=6.3, 
CaCHzOH). 

Example 6.21 Pr^aratioa of l.(l'^'-DimetliyI-bntyl)-lH-ben20triazole-5H»rboxylic add. 



HO 




I 
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O 



HO' 




'3 'TDime£byl4)utyQ-lH-beDzo1riazole-5-carboxyIic add \ras prepared in a similar 
maimer as described in Example 6.1 using l-(r^'-dime(!hyl-buiyI)-lH-benzotnazole-S- 
carboxyHc acid, 'H NMR (CDjOD): 8.69 (d, IH, J=0.8, CX4>H), 8.20 (dd, IH, Jl=8.8, J2=1.4, 
C(6)-H), 7.91 (d, IH, J=8.8, CG^-H), 5.25-5.15 (m, IH, NCH), 2.35-2.20 (m, IH), 1.90-1.75 (m, 
IH), 1.70 (d, 3H, J=6.4. NCHCH3), 1.30-1.15 (m, IH), 0.95 (d, 3H, J=6.8, CH3), 0.85 (d, 3H, 
J=6.4.CH3). 

Hie intermediate 1-(1 ',3*-dime%l-butyl)-lH-benzotriazole-5-caxboxylic acid was 
prepared in a similar mauno* as described in Exaxapis 6.1 a. using 1,3-dimethyl-butylamine. 'H 
NMR (CDjOD): 8.69 (d, IH, J=0.8. C(4)-H), 8.20 (dd, IH, J,=8.8, J2=1.4. C(6)-H), 751 (d, IH, 
J=8.8, C(7)-H), 5.25-5.15 (m, lH,Nai), 2.35-2.20 (m, IH), 1.90-1.75 (m, IH), 1.70 (d, 3H, 
J=6.4, NCHOL). 1.30-1.15 (m, IH), 0.95 (d, 3H, J=6.8, C3Jj), 0.85 (d, 3H, J=6.4, CH3). 

Example 6^2 Preparation of HS'^'-Dtmethyl-butj^lH-benzotriazole-S-carboxylic add. 



l-(3',3'-I)imefliyl-butyI)-lH-benzotriaz61e-5-carb(»cylic acid was prepared in a similar 
manna- as described in Exanq>le 6.1 using l-(3',3'-dimethyl-butyl)-lH-baizotriazole-5- 
caiboxylic acid. 'H NMR (CDjOD): 8.68 (s, IH, C(4)-H), 822 (dd, IH, Jl=8.8, J2=1.4, C(6)- 
H), 7.84 (dd, IH, Jl=8.8, J2=0.6, C(7)-H), 4.85-4.75 (m, 2H, NCSE), 1 .96-1 .90 (m, 2H, 
NCH2CH2), 1.05 (s. 6H. OC). 

The intermediate l-(3',3'-dimetlorl-butyl)-lH-benzotriazole-5-carboxylic add was 
prepared in a similar manner as desoibed in &canq>le 6. 1 a. using 3,3-dimellQrl-butylamine. *H 
NMR (CD3OD): 8.68 (s, IH, C(4)-H), 8.22 (dd, IH. J,=8.8. J2=1.4, C(6)-H), 7.84 (dd, IH, 
J,=8.8, J2=0.6, C(7)-H), 4.85-4.75 (m, 2H, NCSj), 1.96-1.90 (m, 2H, NCHzCHz), 1.05 (s, 6H, 
CH3). 

Example 6.23 Prq)arationofl-Hqp^lH-benzotriazoIe-5-carboxylicacid. 



O 
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l-Hq)lyl-lH-benzotriazole-5-cadxHcylic add was prepared in a sfanilar manner as 
described in Exssnple 6. 1 using 4-heplylaniino-3-nitro-benzoic acid. *H NMR (CD3OD): 8.67 
(s, IH, C(4>H). 820 (dd. IH. Jl=8.7. J2=1.3, C(6)-H), 7.83 (d, IH, J=8.7, C(7)-H), 4.75 (t, 2H, 
. 5 J=6.8, NCH2), 2.05-2.00 (m, 2H, NCH2CH2), 1.5-1.3 (m, 8H). 1.0-0.8 (m, 3H). 

The intramediate 4-hq>tylaniino-3-nitro-benzoic acid 'was prepared in a similar maimer 
as described in Example 6.1 a. using heptylamine. 'H NMR (poa,)- 8.94 (d, IH, f=2.0, C(2> 
H), 8.42 (t, IH. J=4.9, NH), 8.07 (dd, IH, Ji=9.1, J2=2.0, C(6)-H), 6.88 (d, IH, J=9.1, C(5>H), 
3.36 (q like, 2H,J=64NHCIi2), 1.76 (quintet like, 2H,J=7.3,NCH2C5fc), 1.5-1.3 (m,8H), l.t)- 
10 0.8(m,3H). 

Example 6 J14 Preparation of l-(2'-Methoigr-l'-ineth5i-ethyO-lH-beiizotriazole-5- 
carboxylicadd. 



25 



O 

HO 



15 l-{2'-Mcthoxy-l '-methyl-^%l>lH-benzotriazole-5-<5aibo>^^ acid was prepared in a 

siniilar maimer as described in Exan:q)le 6.1 using 4-(2'-methoxy-l '-mefhyl-ethyl)amino-3-m1ro- 
benzoic acid. 'HNMR (ODaOD): 8.68 (s, IH, C(4)-H), 8.18 (dd, IH, Jl=8.8, J2=1.3, C(6)-H), 
7.88 (d, IH, J=8.8, C(7)-H), 5.35-5.25 (m, 1H„ NCH), 3.93 (dd, IH, Jl^lO.O, J2=8.4, CHCHH), 
3,85 (dd, IH, Jl-10.0, J2=4.4, CHCHH), 3.25 (s, 3H, CX3D), 1.73 (d, 3H, J=6.8, CH3). 

20 The intermediate 4-(2'-methoxy-r-methyl-ethyl)amino-3-nitro-benzoic add was 

prepared in a similar manner as described in Example 6.1 a. using 2-methoxy-l-methyl- 
efhylamine. ^HNMR (CD3OD): 8.80 (d, IH, J=2.1, C(2)-ID, 8.04 (dd, IH, Ji=9.1, J2=2.1, C(6)- 
H), 7.13 (d, IH, J=9.1, C(5)-H), 4.08 (sextet like, IH, J=5.4, NHOJ), 3.60-3.50 (m, 2H, 
CHCib), 3.41 (s, 3H, OCH3), 1.33 (d, 3H, J=6.8, CJia). 



Example 6.25 Preparation of l-(2'-Hydroxy-l'-hydroxymethyl-ethyO-lH-beiizotriazole-5- 
carboxylic acid. 
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HO- 




OH 



l-(2'-Hydroj^-l 'Aiydroifyws&iyl-</ilxy^^ add was 

piq)ared in a similar maima: as desoibed in Exan^ 

hydro3gme%l-<%l)amino-3-nitro-benzoic arid. 'HNMR (CP3OD): 8.68 (s, IH, C(4)-fi), 
5 8.19 (dd, IH, Jl=8.8, J2=1.4, C(6)-H), 7.88 (d, IH, J=8.8. C(7)-H), 5.10-5.00 (m, IH, NCH), 
4.25-4.10 (m, 4H, CH20H). 

The intamediate 4-(2'-hydFoxy-r-hydroxynie1hyl-e4hyI)an]ino-3-mtro-benzoic acid 
was prq)ared in a similar mianner as described in Exanq>le 6. 1 a. using 2-4iydroxy-l- 
hydrajgmefliyl-eliiylamine. m/z (BS^: 257 [M+H]*. 'HNMRCCDjOD): 8.81 (d, IH, J=2.1, 
10 C(2)-H), 8.03 (dd, IH, J,=9.2, J2=2.1, C(6)-H), 7.18 (d, IH, J=9.2, C(5>H), 3.90 (quintet like, 
IH, J=5.0, NHCH), 3.85-3.70 (m, 4H, C^OH). 

Example 626 Prqiaration of l-EthylrlH-beiizotriazoIe-5-carbo^c add. 



described in Example 6.1 using 4-ethylaniino-3-nitn>4)enzoic add. NMR (CD3OD): 8.69 (d, 
IH, J=0.7, C(4)-H), 8.21 (dd, IH. Jl=8.8, J2=1.3, C(6)-H), 7.86 (dd, IH, Jl=8.8, J2=0.7, C(7)- 
H), 4.80 (q, 2H, J=7.4, NCH2), 1.63 (t, 3H, J=7.4. CH3). 



The intermediate 4-etliylamino-3-mtiD-benzoic add was prepared in a similar maimo: as 



20 described in Example 6. 1 a. using 2-naeth(»Qr-l-meQiyl-eaiylamiDB. 'H NMR (CD3OD): 8.80 (d, 
IH, J=2.1, C(2>H), 78.05 (dd, IH, J,=9.1, J2=2.1, C(6)-H), 7.07 (d, IH, J=9.1, C(5)-H), 3.48 (q, 
2H, J=7.2, NHCHz). 1-35 (t, 3H, J=7.2, CHj). 

Example 6.27 Pr^arationof l-Pentyl-lH-benzotriazole-5-carboiQ'licadd. 



15 




25 
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l-Pentyl-lH-benzotriazole-S-carboxylic add was prepared in a similar manner as 
described in Example 6.1 using 4-pentylamino-3-nitro-beQZoic add. NMR (CD3OD): 8.69 



(d, IH, J=0.8, C(4)-H), 8.21 (dd, IH, Jl=8.8, J2=1.4, C(6)-H), 7.86 (dd, IH, Jl=8.8, J2=0.6, 
C(7)-H), 4.76 (q, 2H, J=7.2, NCH2), 2.10-1.95 (m, 2H,NCH2CH2), 1.45-1.25 (m, 4H), 0.90 (t, 
5 3H,J=7.2,CH3). 

The intermediate 4-pentylainino-3-nitro-benzoic acid was prq>ared in a similar manner 
as desOTbed in Exan?)le 6.1 a. using pentylamine. *H MMR (CD3OD): 8.66 (d, IH, J=2.1, C(2> 
ID, 7.91 (dd, IH, Ji-9.1, Jr=a.l, C(6)-H), 6.93 (d, IH, J-9.1, C(S>H), 3.29 (t, 2H, J=7.2, 
NHCaO» 1.62 (quintet like, 2H, J=7.0, NCH2Ca2), 1.35-1.25 (m, 4H), 0.83 (t, 3H, J=7.1, CHa). 



Example 6.28 Preparation of l-(2'^'-Dimettiy]-propyI)-lH-ben2»triazole-5-cai1>oxylic 



l-(2';j '-Dimethyl-propyl>lH-benzotriazole-5-«arboxylic acid was prepared in a similar 



15 mamier as described in Example 6.1 using 4-{2',2'-dimethyl-propyl)amino-3-nitro-benzoic acid. 

^H NMR (CD3OD): 8.69 (dd, IH, Jl=1.4, J2=0.7, C(4>H), 8.20 (dd, IH, Jl=8.8, J2=1.4, q6)- 

H), 7.86 (dd, IH, Jl=8.8, J2=0.7, C(7)-H), 4.56 (s, 2H, NCH2), 1 .05 (s, 9H, CH3). 

The intermediate 4-(2',2'-dimethyl-propyl)amino-3-mtro-benzoic acid was prepared in a 

similar manner as described in Example 6.1 a. using 2;Z-dimetiiyl-propylamine. NMR 
20 (CD3OD): 8.81 (d, IH, J=2.1, C(2)-H), 8.04 (dd, IH, J,=9.1, J2=2.1, C(6)-H), 7.13 (d, IH, J=9.1, 

C(5)-H), 3.25 (s, 2H, NHCHz), 1.08 (s, 9H, CH3). 

Example 6.29 Preparation of l-(2'-Ethoxy-ethy^lH-benzotriazole-S-carboxylic add. 



NMR (CD3OD): 8.68 (d, IH, J=0.8, C(4>H), 8.18 (dd, IH, Jl=8.8, J2=1.3, C(6)-H), 7.88 (dd, 
IH, Jl=8.8, J2=0.6, C(7)-H), 4:92 (t, 2H, J=5.2, NCH2), 3.95 (t, 2H, J=5.0, NCH2CH2), 3.44 (q, 
2H, J=7.0, CH2CH3), 1.04 (t, 3H, J-7.0, CH3). 



acid. 
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The intermediate 4-(2'-ethoxy-«thyl)anmio-3-iiitro-benzoic acid was prepared in a 
similar maimer as described in Example 6. 1 a. using 2-ethoxy-etliylamnie. *H NMR (CD3OD): 
8.80 (d, IH, J=2.0, C(2yE), 8.05 (dd, IH, Ji=9.1, J2=2.0, C(6)-H), 7.10 (d, IH, J=9.1, C(5>ID, 
3.74 (t, 2H J=7.0, NHCH2CH2), 3.65-3.55 (m, 4H, NHCa & CH2CH3), 1.22 (t, 3H, J=7.0, CH3). 

Examqple 630 Preparation of *-Dimethyl-prbpyr)-lH-benzotriazole-S-carb^ 
adcL 



1-(1 '^'-Dimethyl-propyl)-lH4)enzo1riazole-5-carboxylic add was prepared in a siimlar 
10 maimer as described ia Exaoople 6.1 using 4-(r^'-dime1lQrl.propyl)an]ino-3-iiitro-beDzoic acid. 
'HISMR (CDjOD): 8.69 (dd, IH, Jl=1.4, 32=0.5, C(4yS), 8.19 (dd, IH, Jl=8.8, J2=1.4, C(6)- 
H), 7.88 (dd, IH, Jl=8.8, J2=0.5, C(7>H), 4.85-4.75 (m, IH, NCH), 2.45-2.35 (m, IH, J=5.0, 
CH(CH3)2), 1.74 (d, 3H, J=6.4, NCHCH3), 1.09 (d, 3H, J==6.8, CH3), 0.75 (d, 3H, J=6.i, CH3). 
The intonaediate 4-(l ',2'-din]ethyl-firopyl)aniino-3-nitio-benzoic acid was prepared in a 
IS similarmanna'as described in Exaiiq>le 6.1 a. iisingl,2-diinediyl-pr<^laniine. 'HNMR 

(CD3OD): 8.81 (d, IH, J=2.1, C(2)-H), 8.04 (dd, IH, J,=9.1, Jf<l.l, C(6)-H), 7.1 1 (d, IH, J=9.1, 
C(5)-H), 3.78 (quintet like, IH, NHCIJ), 2.00-1 .90 (m. IH, CH(CH3)j), 127 (d, 3H, J==6.5, 
NCHCH3), 1.06 (d, 3H, J=6.9, qa,), 1.01 (d, 3H, J=6.8, CH3). 

20 Example 631 Prqiaration of l-BenzhydrjI-lH-benzotriazole-S-carbor^c add. 

O 




l-BeD2^ydiyl-lH-benzotriazole-5-carbo}Qrlic add was prepared in a amQar manner as 
described in Example 6.1 ising 4-benztQrdrylamino-3-nitro-benzoic acid. *H NMR (CDjOD): 
8.72 (s, IH, C(4)-H), 8.07 (d, IH, J=8.8, C(6)-H), 7.48 (d, IH, J=8.8, C(7)-H), 7.40-720 (m, 
25 lOH), 4.96 (s,lH, NCH). 

The intermediate 4-benzhydiylamino-3-nitro-benzoic acid was prepared in a similar 
manner as described in Example 6.1 a. using benzhydrylamine. 'H NMR (CD3OD): 8.69 (d, IH, 
J=2.0, C(2)-H), 7.79 (dd, IH, J,=9.1, Jr=2.0, C(6)-H), 7.30-7.15 (m, lOH), 6.77 (d, IH, J=9,l, 
C(5)-H), 5.88 (br s, IH, NHCH). 
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Example 632 Preparation of l-AByHH-benzotriazole-S-carboxylic add. 

O 



BeDzotriazole-5-carboxylic acid (0.1 63g, 1.0 imnol), ally] bromide (0.1 8g, 1.5 nrmol) 



5 and potassium catbonate (0.304g, 2.2 mmol) were stirred for 1 8 hours at 60°C in DMA (3 mL). 
Tlw resulting solution was diluted with water and acetonitrile until all solid was dissolved, and 
purified by preparative HPLC to give l-(allyl)-lH-b«i2»triazole-5-carboxylic acid m/z (ES+): 
. 204 |M+H]+. 'H NMR (CDjOD): 8.73 (s, IH, C(4)-H), 8.19 (dd. IH, Jl=8.8, J2=1.6, C(6)-H). 
7.85 (d, IH, J=8.4, C(7)-H), 6.1-6.0 (m, IH, CH=CH2), 5.50-5.40 (m, IH, CH=CHHlians to H), 

10 5.35-5.30 (m, IH, CH<3EJH cis to H). 4.90-4.85 (m, 2H. NCH2). 

Example 633 Preparation of l-ButyHH-beiizotriazol&-5-carboxylic add. 



15 described in Exanqjle 6.32 using butyl bromide, m/z (ES+): 220 |M+H]+. 'H NMR (CD3OD): 
8.68 (dd, IH, Jl=1.4, J2=0.6, C(4)-H), 8.20 (dd, IH. Jl=8.8, J2=1.4, C(6)-H), 7.86 (dd, IH, 
Jl=8.4, J2=0.6, C(7)-H), 4.76 (t, 2H, J=7.0, NCH2), 2.05-1.95 (m, 2H, NCH2CH2), 1.3-40-1.25 
(m, 2H, CH2CH3), 0.97 (t, 3H, J=7.4, CH3). 

20 Example 634 Preparation of l-(CycIopropylmethyl)-lH-benzotriazole-5-carboxylic add. 



l-(Cyclopropyhnefliyl)-lH-benzo1riazole-5-carboxylic acid was prepared in a similar 
manna- as described in Exan^jle 6.32 using cyclopropyhne%l bromide, m/z (ES+): 218 
[M+H]+. 'HNMR (CD3OD): 8.46 (s, IH, C(4)-H), 8.03 (dd, IH, Jl=8.9, J2=0.9, C(6)-H), 7.79 
25 (d, IH, J=8.9, C(7)-H), 4.60 (d, 2H, J=7.6, NCH2), 1.55-1.50 (m, IE, NCH2CH), 0.70-0.60 (m, 
2H),0.60-0i0(m,2H). 



O 




l-Biityl-lH-benzotriazole-5-carboxylic acid was prepared in a similar nianner as 



O 
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Example 6.35 Preparation of l-(But-2-yiiyI>-lH-benzotriazole-S-carboxy]ic acid. 




l-(But-2-ynyl)-lH-benzotriazole-5-carboxylic acid was prepared in a similar manner as 
described in Example 6.32 using l-bromo-but-2-yne. miz (ES+): 216 [M+H]+. *H NMR 
(CD3OD): 8.79 (s, IH, C(4>H), 8.21 (d, IH, J=9.4, C(6)-H), 7.91 (d, IH, J=8.8, C(7)-H), 4.97 (s, 
2H, NCH2), 1.90 (s, 3H, CH3). 

Example 636 Preparation of l*<4'-MetiiyI-penfyI)-lH-benzotriazole-5-carboxylic acid. 




l-{4'-Me1iiyl^)aityl)-lH-beiizotriazole-5-cafbo}Q'lic acid was prepared in a similar 
maono: as described in Exaiiq>Ie 632 using l-bron)o-4-methyl-pentane. valz (ES+): 248 
[M+H]+. 'H NMR (CD3OD): 8.69 (dd. IH, Jl=1.4, J2=0.7, C(4)-H), 8.21 (dd, IH, Jl=8.8, 
J2=1.4. C(6)-H), 7.86 (dd, IH, Jl=8.8, J2=0.7, C(7)-H). 4.75 (t, 2H, J=7.0, NCH2), 2.10-2.00 (m, 
2H, NCH2CH2), 1.65-1.55 (m, IH, CH(CH3)2), 1.30-1.15 (m, 2H, CH2CH), 0.89 (d, 61^ J=6.8, 
CH3). 

Example 637 Preparation of l-(3'-MethyI-butyI)-lH-beiizotria2»le-5-carbo:7lic add. 

O 




l-<3*-Methyl-butyl)4H-benzotriazole-5-carboxylic acid was prepared inasnxdlar 
manner as described in Exanqjle 6.32 using l-biDmo-3-me%l-butane. 'H NMR (CD3OD): 8.69 
(d, IH. J=0.8, C(4>H), 8.21 (dd, IH, Jl=8.8, J2=1.4, C(6)-H), 7.86 (dd, IH, Jl=8.8, J2=0.7, 
C(7)-H),4.79 (t,2H, J=7.4,NCH2), 1.92(qlikB,2H, J=7.2,NCH2CH2), 1.60-1.50 (m, IH, 
CH(CH3)2), 1.00 (d, 6H, J=6.4, CH3). 
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Example 7 

In Vivo Ammal Model 

The utility of the compound of the preseat invention as a medical agent in the 
prophylaxis and treatment of a high total cholesterol/HDL-cholesterol ratio and conditions 

5 relating ftia^ is demonstrated by the activity of the compound in lowering the ratio of total 
cholestK-ol to HDL-cholesterol, in elevating HDL-cholesterol, or in protection from 
atherosclerosis in an mvrvo pig model. Pigs are used as an animal model because they reflect 
human physiology, especially lipid metabolism, more closely than most olJier animal models. 
An illustrative in vivo pig model not intended to be limiting is presented here. 

1 0 Yorkshire albino pigs (body wei^t 25.5 ± 4 kg) are fed a saturated fetty acid rich and 

cholesterol rich (SFA-CHO) diet during 50 days (1 kg chow 35 k«"^ pig weight), composed of 
standard chow si5)plemented with 2% cholesterol and 20% beef tallow [Royo T et al., European 
' Journal ofainicallm^esHgation (2000) 30:843-52; which disclosure is hereby incorporated by 
reference in its entirety]. Saturated to unsaturated fatty acid ratio is modified from 0.6 in normal 

15 pig chow to 1.12 in the SFA-CHO diet Animals are divided into two groups, one group (n = 8) 
fed with the SFA-CHO diet and treated with placebo and one group (n = 8) fed with the SFA- 
CHO diet and treated with the compound (3 .0 mg kg'*). Control animals are fed a standard chow 
for a period of 50 days. Blood sanqjles are collected at baseline (2 days after the reception of the 
animals), and 50 days after the initiation of the diet Blood lipids are analyzed. The animals are 

20 sacrificed and necropsied. 

Alternatively, the foregoing analysis comprises a plurality of groups each treated with a 
different dose of the compound. Preferred said doses arc selected fi^m the group consisting of: 
0. 1 mg kg"\ 0.3 mg kg"^ 1 .0 mg kg-\ 3.0 mg kg\ 10 mg kg\ 30 mg kg * and 100 mg kg"'. 
Alternatively, the foregoing analysis is carried out at a plurality of timepoints. PrefOTed said 

25 timepoints arc selected from the ffoup consisting of 10 weeks, 20 weeks, 30 weeks, 40 weeks, 
and 50 weeks. 

HDL-<3iolesterol 

Blood is collected in triso'dium citrate (3.8%, 1:10). Plasma is obtained after 
30 centrifijgation (1200 g 15 min) and immediately processed. Total cholesterol, HDL-cholesterol, 
and LDL-cholesterol are measured using the automatic analyzer Kodak Ektachem DT System 
(Eastman Kodak Company, Rochester, NY, USA). Sanqjles with value parametos above the 
range are diluted with the solution siqjpUed by fee manufiicturera^^ Thetotal 
cholesterol/HDL-cholesterol ratio is determined. Con?)arison is made of tiie level of HDL- 
35 cholesterol between groups. Con5)arison is made of the total cholesterol/EIDL-cholesterol ratio 
between groups. 
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Elevation of HDL-cholesterol or reduction of the total cholesterol/HDL-cholesterol ratio 
on administration of the compound is taken as indicative of the compound having the aforesaid 
utility. 

5 Atherosclerosis 

The thoracic and abdominal aortas are removed intact, opened longitudinally along the 
ventral sur&ce, and fixed in neutral-buffered formalin after excision of samples from standard 
sites in the thoracic and abdonoinal aorta ifor histological examination and lipid con9)Osition and 
synthesis studies. After fixation, the whole aortas are stained wilb Sudan IV and pin^ 

10 and digital inmges are obtained mth a TV cam^comiected to a conq)uterized^ 

system (Image Fro Plus; Media Cybernetics, SUvct Spring, MD) to determine the percentage of 
aortic surfece involved with atherosclerotic lesions [Gaiity RG et al. Diabetes (2001) 50: 1654- 
65; Comhill JF et al. Arteriosclerosis, Thrombosis, and Vascular Biology (1985) 5:415-26; 
which disclosures are hereby incorporated by reference in their entirety]. Con:q>arisaQ is made 

15 between groups of the percentage of aortic sur&ce involved with atherosclerotic lesions. 

Reduction of the percentage of aortic sur&ce involved with afli^osclerotic lesions on 
administration of the coiiq)ound is taken as indicative of the compound having the aforesaid 
utiUty, 

20 Example 8 

Receptor Binding Assay 

hi addition to the methods described herein, another means for evaluating a test 
confound is by determining binding affinities to the RUP38 receptor. This type of assay 
generally requires a radiolabeled ligand to the RUP38 receptor. Absent the use of known 
25 ligands for the RUP38 receptor and radiolabels thereof, compounds of Formula (I) can be 

labelled with a radioisotope and used in an assay for evaluating the affinity of a test compound to 
the RUP38 receptor. 

A radiolabelled RUP38 compound of Formula (T) can be used in a screening assay to 
identify/evaluate compounds. Li general terms, a newly synthesized or identified compound (i.e., 
30 test compound) can be evaluated for its ability to reduce binding of the '^radiolabelled compound 
of Formula (tf* to the RUP38 receptor. AccOTdingly, the ability to con5)ete with the **radib- 
' labelled compound of Formula (I)" or Radiolabelled RIIP38 Ligand for the binding to the 
RUP38 receptor direcfly correlates to its binding affinity of the test compound to the RUP38 
recq>tor. 

35 



ASSAY PROTOCOL FOR DETERIVOMNG REC3EPTOR BINDING FOR R13P38: 
A. RIJP38 RECEPTOR PREPARATION 
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293 cells (bmoan kidney, ATCC), transienfly transfected wifli 10 ug human RUP38 
iecq>tar and 60 ul Lipofectamine (per 15-cm dish), are grown in the dish for 24 hours (75% 
confluency) with a media change and romoved with 10 ml/dish of Hepes-BDTA huffer ( 20 mM 
Hepes + 10mMEDTA,pH7.4). The ceUs are centrifugal in a BeckmanQ)ultercentri^ 
5 20 minutses, 17,000 ipm (JA-25.50 rotor). Subsequently; the pellet is resuspended in 20 mM 
Hep^ + 1 mM EDTA, pH 7.4 and homogenized with a 50- ml Dounce homogenizer and again 
ceatri&gpd After removing Ihe supernatant, the pellets are stored at -80°C, until used in binding 
assay. When used in the assay, membmies are thawed on ice for 20 ininutes and then 10^ 
mcubation buffer (20 niMHepes,lmMMga2, 100 mMNaCl,pH 7.4) added. Themenahranes 
10 are vortexed to resu^ end the crude membrane p ellet and homog^iized with a Brinkmann FT- 
3 100 Polytran homogenizer for 15 seconds at setting 6. The concentration of membrane protein 
is detemiined using the BRL Bradford protein assay. 

B. BINDING ASSAY 

For total binding, a total volume of 50 ul of appropriately diluted membranes (diluted in 
15 assay buffer containing 50 mM Tris HQ (pH 7.4), 10 mM MgQz, aad 1 mM EDTA; 5-50 ug 
.protein) is added to 96-well polyproylene microtiter plates followed by addition of 100 ul of 
assay buffer and 50 ul of RadiolabeUed RIJP38 Ligand For nonspecific binding, 50 ul of assay 
buffer is added instead of 100 ul and an additional 50 ul of 10 uM cold RUP38 is added before 
50 ul of RadiolabeUed RUP38 Ligand is added Plates are then incubated at room temperature 
20 for 60-120 miautes. The binding reaction is tOTinnated by filtering assay plates through a 
Microplate Devices GF/C Unifilter filtration plate vdth a Brandell 96-well plate harvestor 
followed by washing with cold 50 mM Tris HQ, pH 7.4 containing 0.9% NaQ. Then, the 
bottom of the filtration plate are sealed, 50 ul of Optiphase Supermix is added to each well, the 
top of the plates are sealed, and plates are counted in a Trilux MicroBeta scintillation countCT. 
25 For compound conq)etitian studies, instead of adding 100 ul of assay buffer, 100 ul of 

appropriately diluted test con5)ound is added to appropriate wells followed by addition of 50 ul 
of RadiolabeUed RUP38 Ligand. 

C. CALCULATIONS 

Thetestcoinpoundsareinitially assayed at 1 and 0.1 pM and then at a range of . 
30 ccmcentrations chosen such that tte middle dose would cause about 50% inhibition of a Radio- 
RUP38 Ligand binding (i.e., IC50). Specific binding in the absence of test compound (Bo) is the 
difference of total binding (Br) minus non-^ecific binding (NSB) and similarly specific binding 
(in the presence of test compound) (B) is the differ^ce of displacemait binding (Bd) minus non- 
specific binding (NSB). IC50 is determined from an inhibition response curve, logit-log plot of % 
35 B/Bovsconc^tration of test compound. 

Ki is calculated by flie Cheng and Prustoff transformation: 
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Ki = IC5o/(l + [L]/KD) 

where [L] is the concentration of a Radio-RUP38 Ligand used in the assay and Kd is the 
dissociation constant of a Radio-RUP38 Lig3nd determined independently under the same 
binding conditions. 

5 

Throughout this application, various publications, patents and published patent 
appUcations are cited The disclosures of these publications, patents and published patent 
applications referenced in this application are hereby incorporated by refer^ce in flieir entirety 
into the present disclosure. Modifications and extension of the disclosed inventions fliat are 
1 0 within flie purview of the skilled artisan are enconq)assed within the above di sclostire and the 
claims that follow. 

Although a variety of expression vectors are available to those in the art, for purposes of 
utilization for both the endogenous and non-endog^ous human GPCRs, it is most preferred that 
the vector utilized be pCMV. This vector was deposited with the American Type Culture 
15 Collection (ATCQ on October 13, 1998 (10801 University Blvd., Manassas, VA 20110-2209 
USA) undo: the provisions of the Budapest Treaty for the International Recognition of the 
Deposit of Microorganisms for the Purpose of Patent Procedure. The DNA was tested by the 
ATOC and detennined to be viable. The ATCC has assigned the following deposit number to 
pCMViATCC #203351. 
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CLAIMS 



Whatisdaimedis: 



A CQnq)oimd of Formula (I): 




R2 O 



N 



OR5 



R4 
(D 



5 



10 



15 



20 



25 



Ri is C1.8 alkyl, €3^ cycloalkyl or Ci-e haloalkyl, wherein lie Ci-g alkyl, 
Ca^ cycloalkyl and Ci^ haloalkyl groups are optionally substituted with 1, 2, 3 
or 4 substituoits selected fiom the groi?) consisting of acyl, Ci^ acyloxy, 
C2-4 alkenyl. Cm alkoxy, Ci^ alkyl, Ci^ allqrlcarboxamido, C2-6 alkynyl, Ci^ 
alkylsulfinyl, Ci^ alkylsulfonyl, C^ alkylfliio, Ci^ alkylureyl, amino, Ci^ 
alkylamino, aiyl, substituted aryl, Ci-e dialkylanuno, carbo Ci^ alkoxy, carboxy, 
cyano, Cye cycloalkyl, Ci^ dialkylcarboxamido, halogen, Ci-6 haloalkoxy, Ci-6 
haloalkyl, Ci^ haloalkylsulfinyl, Ci,6 haloalkylsulfonyl, Ci-6 haloalkylthio, 
heteroaiyl, heterocyclyl, hydroxyl, nitro and thiol; 

R2, R3 and R4 are each independently selected from the group consisting 
of H, Ci-eacyl, Ci^ acyloxy, alkenyl, Ci-6 alkoxy, Ci^ alkyl, Cj-e 
aBQrlcarboxamido, C^e alkynyl, Ci^ alkylsulfinyl, Ci^ alkylsulfonyl, Ci^ 
allqrlthio, Ci^ alkylureyl, anodno, alkylamino, Ci^ dialkylamino, carbo Ci-6 
alkoxy, carboxy, cyano, C3-6 cycloalkyl, Ci^ dialkylcarboxamido, halogen, Ci_6 
haloalkoxy, Ci^ haloalkyl, Ci^ haloalkylsuliSnyl, Ci^ haloalkylsulfonyl, Ci^ 
haloalkylthio, hydroxyl, nitro and thiol; and 

R5 is H or Ci^ alkyl; or 

a phaimaceutically acceptable salt or a solvate thereof; 
provided that 

a) when R5 is ethyl, and R2,R3 and R4 are H then Ri is not methyl or 
triphenylmethyl; 

b) when R5 is n-pentyl, and Ro, R3 and R4 are H then Ri is not n-butyl; 

c) when R5 is methyl, and R2,R3 and R4 are HthraiRi is not pyrroHdin- 
1-ylmethyl, 3-tert-butyl-2-hydroxy-5-methyl-benzyl, methyl, or 
dimethylaminomethyl; 

d) when R5 is methyl, R2 is carbomeflioxy and R3 and R4 are bo&H 
then Ri is not methyl; 
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e) when R2, R3, R4 and R5 are all H then Ri is not 2-amino-2-carboxy- 
ethyl, pyrrolidin-l-ylmethyl, isopropyl, methyl, benzyl, n-butyl, or 
carboxymethyl; and 

f) whenRi^R^^andRsareallHandRsismethoxyfhenRiisnot 

5 methyl. 

2. A compound according to claim 1 wherein: 

Ri is. qycloalkyl or Ci-s haloalkyl, where each (^cloalkyl or Ci-6 
haloalkyl group is c^tionally substituted with 1, 2, 3, or 4 substituents selected form the 

10 groiq) consisting of Ci-6 acyl, Ci^ acylojQ/', CttS alfeenyl, alkoxy, Ci^ alkyl, Ci-6 

allQrlcarboxamido, €2^ alkynyl, alkylsulfinyl, Ci^ alkylsulfonyl, Ci^ alkylfliio, Ci^ 
allq^lureyl, amino, Ci^ alkyktrdno, Ci^ diaDqrlamino, carbo C|^ alkoxy, caiboxy, cyano, 
Ca^ cycloalkyl, Ci^ dialk/lcarboxamido, halogen, Ci^ haloalkoxy, Ci^ haloalkyl, Ci^ 
haloalkylsulfinyl, Q-e haloalkylsulfonyl, Ci^ haloallQrlthio, hydroxyl, nitro and thiol; 

15 R2, R3 and R4 are each independently selected &om the group consisting of H, 

Ci^ acyl, Ci-6 acyloxy, Q-e alkenyl, alkoxy, C|^ alkyl, Ci^ alkylcarboxanaido, 
alkynyl, Ci^ alkylsulfinyl, Ci^ alkylsulfonyl, Ci^ alkylflrio, alkylureyl, amino, Q-s 
alkylamino, Ci^ dialkylamino, carbo C1.6 alkoxy, carboxy, cyano, C3.6 cycloalkyl, Ci^ 
dialkylcarboxamido, halogen, Ci^ haloalkoxy, Cj^ haloalkyl, Ci^ haloalkylsulfinyl, Ci^ 

20 haloalkylsulfonyl, Ci^ haloalkylfliio, hydroxyl, nitro or thiol; and 

R5 is H or Ci^ alkyl; or a pharmaceutically acceptable salt or a solvate thereof. 

3 . The conqjound according to claim 1 or 2 wherein R5 is Ci^ alkyl. 

25 4. The compound according to claim 1 or 2 wherein R5 is H. 

5. The compound according to any one of claims 1 to 4 wherein R.2, R3 and R4 are each 
independently H or halogen. 

30 6. The compound according to any one of claims 1 to 4 wherein R2, R3 and R4 are each 
independently H or F. 

7. The compound according to any one of claims 1 and3 to6whereinRi isQ^allQ^l 
optionally substituted with substituents selected &om the group consisting of €2^ 
35 alkenyl, Ci^ alkoxy, C2-6 alkynyl, alkylsulfinyl, Ci-6 alkylsulfonyl, Ci^ alkylthio, 

aryl, substituted aiyl, C3-6 cycloaHqd, halogen, haloalkoxy, Ci^ haloalkylsulfinyl, Ci. 
6 haloalkylsulfonyl, C w haloalkylthio, heteroaryl, heterocyclyl, and hydroxyl. 
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8. The cortq)Ound according to any one of claims 1 and 3 to 6 wheieinRi is selected from 
the group consisting of 2-butyl, 3-pentyl, l-propyl, t-butyl, 1-butyl, 4-Mefliyl-pen1yl, 3- 
mefhyl-butyl, 1,3-dimeflryi-bulyl, 3;3-dime1hyl-birtyl, 1-heptyl, ethyl, 2,2-dimefhyl- 

5 propyl, and 1-pentyl. 

9. Thecompomdapcordingtoanyoneofclaiins land3to6whei^ 

the group consisting of 3-mefhoxy-benzyl, 4-me1hoxy-ben2yl, 4-methoxy^henyl efl^l, 
3-methoxy-phenyl ethyl, 3,5-difluorobeEizyl, andbendiydiyl. 

10 

10. The compound according to any one of claims 1 and 3 to 6 wherein Ri is selected from 
the group consisting of 3-isopropoxypropyl, tetrahydro-fittan-2-ylmethyl, 2-niethoxy- 
ethyl, 2-ethylsulfenyl-ethyI, 3-hydroxy-propyl, allyl, cyclopropybnethyl, but-2-ynyl, 2- 
methoxy-l-methyl-ethyl, 2-hydroxy-l-hydroxyme1hyl-ethyl, 2-ethoxy-ethyl, and 1,2- 

15 dimethyl-propyl. 

1 1 . The compound according to any one of claims 1 to 6 wherein Ri is selected from the 
groiq) consisting of cyclopentyl, cyclohexyl, cyclopropyl, and cyclobutyl. 

20 12. The conq>ound according to claim 1 selected from the group consisting of: 

l-C^clopentyl-lH-benzotriazole-5-carboxyUc acid; 

l-(2'-Bu1yl)-lH-baizotria2ole-5-carboxylic acid; 

l-(3'-Pentyl)-lH-b©tizotriazole-5-carboxylic acid; 

l-Cyclohexyl-lH-benzotriazole-5-carboxylic acid 
25 l-PropyHH-benzotriazole-5-carboxylic add; 

l-Cyclopropyl-lH-benzotriazole-5-cafboxylic add; 

K3' Jsopropo3qr-propyl>lH-beiizotria2»le-5-caiboxyIic add; 

l<retrahydro-fiiran-2'-ylmefliyI)-lH-beo2X)tria2ol^^ acid; 

l-Cydobutyl-lH-benzotriazole-5-carboxylic acid; 
30 l-(2TMe1hoxy-ethyl)-lH-berizotriazole-5-caibaxylic add; 

H3'Melho3q*eii2yl)-lH-benzotriazole-5-cail)oxylic acid; 

l-(4Methoxybeiizyl)-lH4)en2X)triazole-5-carboxylic add; 

1^2X4" -Metho3iy-phenyl)-efliylamino]-lH-berizotriazole-5^ acid; 

1 -[2'-(3 ' '-Methoxy-phenyl)-efhylamino]-lH-ben2»triazole-5-carboxylic acid; 
35 l-{3'^'-Difluoroben2yl)-lH-baizotriazole-5-carboxyhcacid; 

l-(2-Ethylsulfanyl-efhyl)-lH-benzotria2»le-5-carboxyKc add; 

l-t-Butyl-lH-benzoliiazole-S-carboxyhc acid; 
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13. 



25 



l-{3'-Hy(froxy-propyl)-lH-benzo1riazole-5KjaiboxyU^ acid; 
1-(1 \3VDime1hyl-bu1yl)-lH-benzo1riazole-5-carboxylic acid; 
l-(3 ',3 '-DimethyI-bu1yl)-lH-benzotriazole-5-carboxylic acid; 
l-Hq>tyl-lH-benzotriazole-5-carboxylic acid; 
l-(2'-Mefhoxy-l '-methyl-e1hyI)-lH-ben2otriazole-5-cairboxylic acid; 
l-(2'-Hydroxy-l '-hydroxyme%l-e1hyl)-lH-ben2otriazole-5-carboxylic acid; 
l-Efhyl-lH-benzotriazole-5-carbo}^lic acid; 
l-Pentyl-lH-benzotriazole-5-carboxylic add; 
l-(2'^'-Dime1hyl-imq)yl>lH4)en2X)triazole-5-caibo^^ acid; 
l-(2'-Ethoxy-«thyl)-lH4)enzotriazole-5-<jarboxyli^ acid; 
l-(r^'-Dime1hyl-propyI>lH-benzo1ri add; 
l-Ben2hydiyl-lH-ben2X)triazole-5'^^ 
l-AllyHH-benzotriazole-S-carboxylic acid; 
l-Butyl-lH-baizotriazole-S-carboxylic acid; 
l-<Cyclopropylmelhyl)-lH-benzotriazoIe-5K»iboxylic acid; 
l-(But-2-ynyl)-lH-benzotriazole-5-carboxylic add; 
H4'-Methyl-pentyl)-lH-ben2»triazole-5-K^ox^^^ add; and 
l-(3'-Methyl-bu1yl)-lH-benzotria2»le-5-carboxylic add; or 
a phannaceulically acceptable salt, solvate or hydrate tfaereo£ 

A pharmaceutical coitq)osition conpising a conipouiid according to: 
a) Formula OD: 



Ri is H, Ci^ alkyl, C^^ cycloalkyl or Ci-e haloalkyl, wherein each Ci_6 alkyl, C« 
cycloalkyl or Ci^ haloalkyl group is optionally substituted with Ci-eacyl, Ci^ acyloxy, 

alkenyl, Ci^ alkoxy, Ci^ alkyl, Ci^ alkylcarboxartiido, alkynyl, Ci-6 
alkylsulfinyl, Ci^ alkylsulfonyl, Ci^ alkylfliio, Cue alkylureyl, amino, Ci.6 alkylamino, 
Ci.6 dialkylamino, carbo alkoxy, carboxy, cyano, Ca^ cycloalkyl, Ci^ 
dialkylcarboxamido, halogen, C)^ haloalkoxy, Ci^ haloalkyl, Ci^ haloalkylsulfinyl, 
haloalkylsulfonyl, Ci^ haloallg^lthio, hydroxyl, nitro or thiol; 
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R2, R3 and R4 are independently H, Ci^ acyl, Ci^ acyloxy, C^e alkenyl, Ci^ 
altoxy, Ci-6 alkyl, alkylcarboxamido, C2-6 alkynyl, Q-e alkylsulfinyl, 
allgrlsulfonyl, alkyltfaio, Ci-e alkylureyl, amino, Ci^ alkylamino, dialkylanrino, 
carbo alkoxy, carboxy, cyano, C3-6 cycloalkyl, Ci^ dialkylcarboxamido, halogen, 
5 Cm haloalkoxy, haloalkyl, d-e haloaDq^lsulfinyl, haloalkylsulfonyl, Ci^ 

haloalkylthio, bydroxyl, nitro or Huol^ and 
Rs is H or alkyl; or 

a phannaceutically accq)table salt, solvate or hydrate thereof or 
b) any one of claims 1 to 12; wherein said conq)Oiind is in combination with a 
1 0 phatmaceutically accqitable carrier. 



14. A pharmaceutical con^sition according to claim 1 3 further comprising an agent 
selected from the group consisting of a-glucosidase inhibitor, aldose reductase inhibitor, 
biguanide, HMG-Co A reductase inhibitor, squalene synthesis inhibitor, fibrate, LDL 

1 S catabolism enhancer, angiotensin converting enzyme inhibitor, insulin secretion 

enhancer and thiazolidinedione. 

15. A compound according to any one of claims 1 to 12 for use in a method of treatment of 
the human or animal body by therapy. 

20 

16. A compound according to any one of claims 1 to 12 for use in a method of treatment of 
metabolic-related disorders. 

17. A compound according to any one of claims 1 to 12 for use in a method of treatment of a 
25 metabolic-related disorder selected from the group consisting of dyslipidemia, 

atherosclerosis, coronary heart disease, insulin resistance, obesity, impaired glucose 
tolerance, a&eromatous disease, hypertension, stroke, Syndrome X, heart disease and 
type 2 diabetes. 

30 18. A coiiq)Ound according to any one of clainis 1 to 12 for use in a method of treatment of a 
metabolic-related disorder selected from the group consisting of dyslipidemia, 
atherosclerosis, coronary heart disease, insulin resistance and type 2 diabetes. 



19. 

35 



A con^)Ound according to any one of claims ltol2foruseina method of treatment of 
atherosclerosis. 
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20. A melhod of treatment of a inetaboli(«elated disorder comprising administering to an 
individual in need of such treatment a therapeutically effective amount of a 
compound according to any one of claims 1 to 12. 

21. AmetiK)daccordingtoc]aim20wheremsaidrnetaboHc-relateddisorderissdectedfiom 
the. ff6ap crasisting of (fyslipidemia, atherosclerosis, coronary heart disease, insulin 
resistance and type 2 diabetes. 

22. A method according to claim 20 wherein said metabolic^elated disorder is 
atherosclerosis. 

23. Useof a conpound according to one of claims 1 to 12forflie ,manufectureofa 
medicament for use in fee treatment of a nKtabolic-related disorder. 

24. Use of a compound according to one of claims 1 to 12 for the manufacture of a 
medicament for use in the treatment of a metabolic-related disorder selected from the 
group consisting of dyslipidemia, atherosclerosis, coronary heart disease, insulin 
resistance, obesity, impaired glucose tolerance, atheromatous disease, hypertension, 
strolre, Syndrome X, heart disease and type 2 diabetes. 



25. 



Use of a conqwund according to one of claims 1 to 12 for fee manu&cture of a 
medicament for use in file treatment of atherosclerosis. 
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SEQUENCE LISTING 

<110> Arena Pharmaceuticals, Inc. 
Semple, Graeme 
Skinner, Philip 
Cherrier, Martin 
Webb, Peter 
Tamura, Suki 

<120> BENZOTRIAZOLES AND METHODS OF PROPHYLAXIS OR TREATMENT OF 
METABOLIC-RELATED DISORDERS THEREOF 

<130> 32.W01 

<150> 60/423,819 
<151> 2002-11-05 

<160> 4 

<170> Patentin version 3-2 

<210> 1 

<211> 1164 

<212> DNA 

<213> Homo sapien 

<4oo> r . ^ ^ 

atgaatcggc accatctgca ggatcacttt ctggaaatag acaagaagaa ctgctgtgtg 50 

ttccgagatg acttcattgc caaggtgttg ccgccggtgt tggggctgga gtttatcttt 120 

gggcttctgg gcaatggcct tgccctgtgg attttctgtt tccacctcaa gtcctggaaa 180 

tccagccgga ttttcctgtt caacctggca gtagctgact ttctactgat catctgcctg 

ccgttcgtga tggactacta tgtgcggcgt tcagactgga actttgggga catcccttgc 

cggctggtgc tcttcatgtt tgccatgaac cgccagggca gcatcatctt cctcacggtg 



240 
300 
360 



gtggcggtag acaggtattt ccgggtggtc catccccacc acgccctgaa caagatctcc 420 
aattggacag cagccatcat ctcttgcctt ctgtggggca tcactgttgg cctaacagtc 



480 



cacctcctga agaagaagtt gctgatccag aatggccctg caaatgtgtg catcagcttc 540 
agcatctgcc ataccttccg gtggcacgaa gctatgttcc tcctggagtt cctcctgccc 
ctgggcatca tcctgttctg ctcagccaga attatctgga gcctgcggca gagacaaatg 
gaccggcatg ccaagatcaa gagagccatc accttcatca tggtggtggc catcgtcttt 720 
gtcatctgct tccttcccag cgtggttgtg cggatccgca tcttctggct cctgcacact 
tcgggcacgc agaattgtga agtgtaccgc tcggtggacc tggcgttctt tatcactctc 
agcttcacct acatgaacag catgctggac cccgtggtgt actacttctc cagcccatcc 
tttcccaact tcttctccac tttgatcaac cgctgcctcc agaggaagat gacaggtgag 
ccagataata accgcagcac gagcgtcgag ctcacagggg accccaacaa aaccagaggc 1020 
gctccagagg cgttaatggc caactccggt gagccatgga gcccctctta tctgggccca 1080 
acctcaaata accattccaa gaagggacat tgtcaccaag aaccagcatc tctggagaaa 1140 
cagttgggct gttgcatcga gtaa 1164 



600 
660 



780 
840 
900 
960 
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<210> 2 

<211> 387 

<212> PRT 

<213> Homo sapien 

<400> 2 

Met Asn Arg His His Leu Gin Asp His Phe Leu Glu He Asp Lys Lys 
1 5 10 15 

Asn cys Cys val Phe Arg Asp Asp Phe lie Ala Lys Val Leu Pro pro 
20 25 30 

Val Leu Gly Leu Glu Phe He Phe Gly Leu Leu Gly Asn Gly Leu Ala 
35 • 40 45 

Leu Trp lie Phe cys Phe His Leu Lys Ser Trp Lys Ser Ser Arg He 
50 55 60 

Phe Leu Phe Asn Leu Ala Val Ala Asp Phe Leu Leu He lie Cys Leu 
65 70 75 80 

Pro Phe val Met Asp xyr Tyr val Arg Arg ser Asp Trp Asn Phe Gly 
85 90 95 

Asp lie Pro Cys Arg Leu val Leu Phe Met Phe Ala Met Asn Arg Gin 
100 105 110 

Gly ser lie lie Phe Leu Thr Val Val Ala val Asp Arg Tyr Phe Arg 
115 120 125 

Val val His Pro His His Ala Leu Asn Lys lie Ser Asn Trp Thr Ala 
130 135 140 

Ala He He ser cys Leu Leu Trp Gly He Thr val Gly Leu Thr val 
145 150 155 160 

His Leu Leu Lys Lys Lys Leu Leu He Gin Asn Gly pro Ala Asn Val 
165 170 175 

cys He Ser Phe ser He cys His Thr Phe Arg Trp His Glu Ala Met 
180 185 190 

Phe Leu Leu Glu Phe Leu Leu pro Leu Gly He lie Leu Phe Cys Ser 
195 200 205 

Ala Arg He He Trp Ser Leu Arg Gin Arg Gin Met Asp Arg His Ala 
210 215 220 

Lys He Lys Arg Ala lie Thr Phe lie Met Val val Ala He Val Phe 
225 230 235 240 

Val lie Cys Phe Leu Pro Ser val Val Val Arg lie Arg He Phe Trp 
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245 250 255 

Leu Leu His Thr ser Gly Thr Gin Asn cys Glu val Tyr Arg ser val 
260 265 270 

Asp Leu Ala Phe Phe lie Thr Leu ser Phe Thr Tyr Met Asn ser Met 
275 280 285 

Leu Asp Pro val val Tyr Tyr Phe ser ser Pro ser Phe Pro Asn Phe 
290 295 300 

Phe Ser Thr Leu lie Asn Arg Cys Leu Gin Arg Lys Met Thr Gly Glu 
305 310 315 320 

pro Asp Asn Asn Arg ser Thr ser val Glu Leu Thr Gly Asp Pro Asn 
325 330 335 

Lys Thr Arg Gly Ala Pro Glu Ala Leu Met Ala Asn ser Gly Glu Pro 
340 345 350 

Trp ser Pro ser Tyr Leu Gly Pro Thr Ser Asn Asn His ser Lys Lys 
355 360 365 

Gly His cys His Gin Glu Pro Ala ser Leu Glu Lys Gin Leu Gly cys 
370 375 380 

Cys lie Glu 
385 



<210> 3 
<211> 1092 
<212> DNA 
<213> l;lomo sapien 










<400> 3 
atgaatcggc 


accatctgca ggatcacttt 


ctggaaatag acaagaagaa 


ctgctgtgtg 


60 


ttccgagatg 


acttcattgt 


caaggtgttg 


ccgccggtgt tggggctgga 


gtttatcttc 


120 


gggcttctgg 


gcaatggcct 


tgccctgtgg 


attttctgtt tccacctcaa 


gtcctggaaa 


180 


tccagccgga 


ttttcctgtt 


caacctggca 


gtggctgact ttctactgat 


catctgcctg 


240 


cccttcctga 


tggacaacta 


tgtgaggcgt 


tgggactgga agtttgggga 


catcccttgc 


300 


cggctgatgc 


tcttcatgtt ggctatgaac 


cgccagggca gcatcatctt 


cctcacggtg 


360 


gtggcggtag 


acaggtattt 


ccgggtggtc 


catccccacc acgccctgaa 


caagatctcc 


420 


aatcggacag 


cagccatcat 


ctcttgcctt 


ctgtggggca tcactattgg 


cctgacagtc 


480 


cacctcctga 


agaagaagat 


gccgatccag 


aatggcggtg caaatttgtg 


cagcagcttc 


540 


agcatctgcc 


ataccttcca 


gtggcacgaa 


gccatgttcc tcctggagtt 


cttcctgccc 


600 


ctgggcatca 


tcctgttctg 


ctcagccaga 


attatctgga gcctgcggca 


gagacaaatg 


660 


gaccggcatg 


ccaagatcaa gagagccatc 


accttcatca tggtggtggc 
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gtcatctgct tccttcccag cgtggttgtg cggatccgca tcttctggct cctgcacact 780 

tcgggcacgc agaattgtga agtgtaccgc tcggtggacc tggcgttctt tatcactctc 840 

agcttcacct acatgaacag catgctggac cccgtggtgt actacttctc cagcccatcc 900 

tttcccaact tcttctccac tttgatcaac cgctgcctcc agaggaagat gacaggtgag 960 

ccagataata accgcagcac gagcgtcgag ctcacagggg accccaacaa aaccagaggc 1020 

gctccagagg cgttaatggc caactccggt gagccatgga gcccctctta tctgggccca 1080 

acctctcctt aa 1092 

<210> 4 

<211> 363 

<212> PRT 

<213> Homo sapien 

<400> 4 

Met Asn Arg His His Leu Gin Asp His Phe Leu Glu lie Asp Lys Lys 
15 10 15 

Asn cys cys val Phe Arg Asp Asp Phe lie Val Lys Val Leu Pro Pro 
20 25 30 

val Leu Gly Leu Glu Phe lie Phe Gly Leu Leu Gly Asn Gly Leu Ala 
35 40 45 

Leu Trp lie Phe cys Phe His Leu Lys Ser Trp Lys Ser ser Arg lie 
50 55 60 

Phe Leu Phe Asn Leu Ala Val Ala Asp Phe Leu Leu lie lie cys Leu 
65 70 75 80 

Pro Phe Leu Met Asp Asn Tyr val Arg Arg Trp Asp Trp Lys Phe Gly 
85 90 95 

Asp lie Pro cys Arg Leu Met Leu Phe Met Leu Ala Met Asn Arg Gin 
100 105 110 

Gly Ser He lie Phe Leu Thr Val Val Ala val Asp Arg Tyr Phe Arg 
115 120 125 

val val His Pro His His Ala Leu Asn Lys He Ser Asn Arg Thr Ala 
130 135 140 

Ala lie lie Ser Cys Leu Leu Trp Gly He Thr lie Gly Leu Thr val 
145 150 155 160 

His Leu Leu Lys Lys Lys Met Pro lie Gin Asn Gly Gly Ala Asn Leu 
165 170 175 

Cys ser ser Phe ser He cys His Thr Phe Gin Trp His Glu Ala Met 
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180 185 190 

Phe Leu Leu Glu Phe Phe Leu Pro Leu Gly He lie Leu Phe Cys Ser 
195 200 205 

Ala Arg He He trp ser Leu Arg Gin Arg Gin Met Asp Arg His Ala 
210 215 220 

Lvs He Lys Arg Ala He Thr Phe He Met val val Ala He Val Phe 
225 230 235 240 

val He cys Phe Leu Pro Ser Val val Val Arg He Arg lie Phe Trp 
245 250 255 

.) 

Leu Leu His Thr ser Gly Thr Gin Asn Cys Glu Val Tyr Arg ser Val 
260 265 270 

ASP Leu Ala Phe Phe He Thr Leu ser Phe Thr Tyr Met Asn Ser Met 
275 280 285 

Leu Asp Pro val val Tyr Tyr Phe ser ser Pro ser Phe pro Asn Phe 
290 295 300 

Phe ser Thr Leu He Asn Arg cys Leu Gin Arg Lys Met Thr Gly Glu 
305 310 315 

pro Asp Asn Asn Arg Ser Thr Ser val Glu Leu Thr Gly Asp Pro Asn 

325 330 335 

LVS Thr Arg Gly Ala Pro Glu Ala Leu Met Ala Asn ser Gly Glu Pro 
340 345 350 

Tro Ser Pro Ser Tyr Leu Gly Pro Thr Ser Pro 
355 360 
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